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ABSTRACT 

This three-section document contains the model 
curriculum standards, program frameworlc, and process guide that will 
assist schools in California in providing career- vocational education 
programs that are responsive to a world marketplace characterized by 
constantly changing technology. The standards and frameworks can be 
implemented to provide a K-12 sequenced curriculum that is 
coordinated and articulated to form a total program. The standards 
address general employability, occupational clusters, job-specific 
skills, and student leadership skills. In addition, they complement 
and reinforce the core academic skills that are applicable to each of 
the career models. The guide's first section, the model program 
framework, sets forth the broad conceptual components of the program 
and defines the application of each component. The model curriculum 
standards section describes in detail the objectives, application, 
and organization of the model standards. Each standard is organized 
in a format that includes an initial statement, the standard, and 
academic core skills enhancement. Standards are provided for 
children, for explorations, and for specialized fields. The 
curriculum process guide section provides information on: (1) the 
curriculum comparison process; (2) using the state model to construct 
a course outline; (3) using the model curriculum stamdards to 
construct a lesson plan; aund (4) teacher-developed student materials. 
Appendices provide; (1) California Basic Educational Data System 
codes; (2) a program sequence example; (3) saunple district course 
outline; (4) a glossary; and (5) 30 references. (KC) 
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I am extremely proud of the career-vocational education model cur- 
riculum standards and program frameworks. They are a direct and 
powerful answer to the widespread demand by business and 
industry for the redirection and restructuring of vocational 
education in California. The standards and frameworics will allow 
schools to provide career-vocational education programs that are 
responsive to a worid maricetplacc characterized by constantly ad- 
vancing and changing technology. 

The standards and frameworics, when implemented in concert 
with the Quality Criteria for High Schools: Planning, Implementing, 
Self-Study, and Program Quality Review, will provide students with 
sequenced currictila that are coordinated and aniculated to form a 
total program. The standards address general employability, occupa- 
tional clusters, job-specific ^Us, and student leadership skills. In ad- 
dition, they complement and reinforce the core academic skills that 
are applicable to each of the career models. 

The model curriculum standards and program frameworics have 
been distributed to teachers, administrators, curriculum supervisors, 
and selected college and university faculty throughout California. 
Chief state school officers and state directors of vocational education 
have also received the materials, and the response has been excellent. 
Many states have been using the California draft versions as the basis 
for constructing their own statewide curricula. 

I urge secondary schools, regional occupational centers/pro- 
grams, and adult schools to use these career-vocational education 
models as a guide for the reform of their vocational education pro- 
grams. Implementation of the standards, in conjunction with tiie 
Quality Criteria for High Schools, will ensure compatibility with 
current and emerging business and industry requirements and will 
provide for the continuous reinforcement and application of appropri- 
ate core academic skills. 

The career-vocational education model curriculum standards and 
program frameworics will strengthen and enhance each student's 
potential for successful career entrance and career advancement 
within the state, national, and global maricetplaces. 




State Superintendent of Public Instruction 
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The planning, development, validation, and refinement of the 
career-vocational education model curriculum standards and 
program frameworks took place over a span of five years. 
Models were developed in the major subject-matter disciplines 
of agricultural education, business education, health careers educa- 
tion, home economics education, industrial and technology education, 
and marketing education. The planning and developmental phases 
involved over 2,000 representatives from all educational levels, 
including colleges and universities, as well as extensive paiticipation 
from business and industry. 

The validation and refmement phases took place in hundreds of 
school sites, regional workshops, statewide conferences, and business 
and industry association meetings. The refined models were reviewed 
by the Curriculum and Instructional Leadership Branch of the Califor- 
nia State Department of Education, and diey were ai^ved by Bill 
Honig, Superintendent of Public Instruction, in November of 1988. 

Appreciation is extended to everyone who participated in in- 
ducing models which so well reflect both the present and emerging 
econcHnic develo{Hnent needs of California. Particular thanks are 
extended to our many friends in business and industry for their active 
involvement in our mutual quest for instructional excellence. 

Successful implementation of the models in conjunction with the 
high sc^^ool program quality criteria is dependent on a well-planned 
colla>:^ration effort between acadenic and career-vocational educa- 
tion teachers with the encouragement and support of site and disuict 
administiators and business and industry. 

The models are designed to assist schools in building programs 
that are responsive to both educational reform and technological 
change. The models will optimize the students' potential in success- 
fully making the transition from school to work or from school tc 
more advanced education and training. 

SHIRLEY A. THORNTON JAMES T ALUSON 

Deputy SuptrinteiuUnt Director 

Specialized Programs Branch Career-Vocationai Education Division 

T CHRISTOPHER ALMEIDA 
Program Manager 

Industrial and Technology Education Unit 
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he Model Curriculum Standards, Program Framework, and 



Process Guide for Industrial and Technology Education in 



I California was prepared under a cooperative agreement 
■ between and mutual direction of Charles Priest, Director of 
Occupational Preparation Programs for the Contra Costa County Of- 
fice of Education, and T. ChristO(4ier Almeida, Program Manager, 
Career- Vocational Education Division, California State Department 
of Educatioa The document was drafted, reworked, and prepared for 
dissemination by teams of industrial and technology education 
professionals from throughout the state. Statewide project manage- 
ment and coordinoion were provided by Richard Dahl, Project 
Coordinator, Department of Design and Industry, San Francisco State 
University; Richard Ellis, Project Coordinator, Curriculum Frame- 
works, Qayton Valley High School, Concord; John Van Zant, Assis- 
tant Direaor of Ventura County Regional Occupational Programs; 
and Thomas Schmitt, Program Manager, Contra Cosu County OfRce 
of Education, Regional Occupational Program/Center. 

Superintendent of Public Instruction Bill Honig and the mem- 
bers of his staff and James Allison, St. ^e Director, Career-Vocational 
Education Division, and the members of his staff are most grateful for 
the efforts and contributions to the framework/standards development 
by cluster coordinators, lead and unit writers, and the approximately 
2,000 industrial and technology education professionals who actively 
participated in input/review sessions throughout the state. Coordina- 
tors arnl writing team members included: 

Industrial and Technology Education for Children 

I>orian Brown, Lead Writer, Kingswood Elementary School, Citrus 
Heights 

Karen Ciraulo, Lead Writer, Kingswood Elementary School, Citrus 
Heights 

IndustriaS and Technology Education Explorations 

Robert Topolovac, Lead Writer, Mt. Carmel High School, San Diego 
Richard Anderson, El Camino Junior High School, Santa Maria 
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Dennis W. Turner, State Department of Education 
David Walker, Marco Forster Junior High School, San Juan Capis- 
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Thomas J. Westerfield, Fresno/Metro ROP, Fresno 

Stanley Yellin, John Adams Junior High School, Los Angeles 

Construction Technology 

Thomas J. Westerfield, Ouster Coordinator, CITEC Coordinator, 
Fresno 

John R. Balaam, Placer High School, Auburn 
Ernest W. Bates, Edison High School, Stockton 
William Covey, San Jose City College, San Jose 
GiCgory Ellison, Finer High School, Santa Rosa 
Robert Fahmbmch, Royal High School, Simi Valley 
Jay Fowler, Duncan Polytechnic High School, Fresno 
Gary E. Grannis, California State University, Fresno 
William Gray, Schurr High School, Montebello 
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Edward Lynch, Oxnard Community College, Oxnatd 
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Quentin Swan, California State Department of Education 
Timothy Thrailkill, Rio Linda High School, Sacramento 
Diane Valencia, Etiwanda High School, Etiwanda 



Edward Wilson, Nova High School Redding 
John Zasso, Sacramento High School Sacramento 

Diversified Occupations Technology 

Fauntella Hill, Ouster Coordinator, Education Consultant, Santa Rosa 
Cosmetology 

Chloe Beavers, Lead Writer, Solano Community College, Suisun 
Martha Beazley, Alameda Beauty College, Alameda 
Diane Hardin, Richard's Beauty Colleges, Ontario 
Patricia Leyden, Citrus Community College, Glendora 
Catherine O'Brien, Yuba Community College, Qear Lake 
Joan Walker, Cerritos Community College, Anaheim 
Sammie L. Williams, Laney College, Oakland 
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John Aguiar, Central Orange County ROP, Orange 

Glenn Hill, Fire Science Consultant, Santa Rosa 

Herb Jewell, Fire Chief, Norco 

Melvyn Murray, Training Officer, Davis 
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James Cover, Lead Writer, Baldy View ROP, Qaremont 

Roger Flint, Federal Protective Services, San Francisco 

James Gettings, Baldy View ROP, Riverside 

Richard Harris, Duncan Polytechnic High School, Fresno 

Daryl Lindamond, Baldy View ROP, Glendora 

Lewis Rallo, Ceres ROP, Ceres 

Walter Roderick, San Bernardino ROP, Rialto 

Cheryl Webster, Baldy View ROP, Walnut 

Electronics Technology 

George T. Gridley, Ouster Coordinator, American River College, 
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Albert Albright, St. Helena High School, St. Helena 
Steven Bruhns, Gahr High School, Cerritos 
William Callahan, California State Department of Education 
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Manufacturing Technolog> 
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Carlo R. Zuniga, Hayward/New Haven ROP, Hayward (retired) 

Power, Energy, and Transporfaf ion Technology 
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Curriculum has received considerate attention in recent years. 
Prompted by a U.S. Depaitment of Education report A 
Nation at Risk, the Legislature passed die Education Refonn 
Act of 1983 (Senate Bill 813), a far-reaching refonn measure 
designed to improve financing, curriculum, textbooks, testing, and 
teacher and administrator tiairJng in die state's elementary and 
secondary schools. This law mandates sweeping changes in hig^ 
school graduation requirements and calls for critical revie^vs of 
existing high school curricula. It ^dfically requires die Superinten- 
dent of Public Instruction to publish a model curriculum on a cyclical 
basis and requires hig^ school districts to compare their curricula with 
the state model every three years. 

The State Department of Education, in response, has prepared 
and published Model Curriculum Standards, Grades Nine Through 
Twelve, representing the academic core subjects. 

The present document. Model Curriculum Standards, Program 
Framework, and Process Guide for industrial and Technology 
Education in California, is the corresponding model for industrial and 
technology education curricula. 

The document consists of three main parts: the Model Program 
Framewoifc, Model Curriculum Standards, and the Curriculum 
Process Guide. 

The program frameworic section describes the overall structure, 
goals, and components of the program. The curriculum standards 
section sets forth more than 800 specific standards for txiree adminis- 
trative levels representing kindergaiten through university programs. 
The curriculum process guide is a mechanism to help districts com- 
pare existing curricula to the model standards. 

Common Education Core 

Together, the academic core model curriculum standards and the 
model curriculum standards for industrial and technology education 
are intended to provide all students with a common education core 
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composed of integrated academic and technical coir ccmponents. 
These components enable students to acquire cultural, tedmical, and 
scientific literacy and an appreciation for ttie values that undergird our 
society. Through this common education core curriculum, students 
develop die skills of reading, writing, q)eaking» listening, calculating, 
learning, and critical thinking. 

As exjmssed in the puipose of SB 813, the rationale for a 
common body of knowledge is threef(4d: 

1. Society and individuals are far better served when all the mem- 
bers of a society are educated to tfieir maximum potential. 
(Schools dxHild not aibitrarily determine an individual's ulti- 
mate life choice.) 

2. Individual choice, oommiunent, and responsilMlity are basic 
premises of die social contract at the heart of our democracy. 
(Devel(^)ing these qualities is one of the principal responsibili- 
ties of the public sdiools.) 

3. The schools' preoccupation widi basic skills in recent years has 
led to a phenomenon that has been increasingly observed by re- 
searchers as well as teachers— students who have learned basic 
language aits and computational dcills but who have littie sense 
of how to use those skills profitably in their lives. 

Integral to the central theme of hi^ expectations for content and 
perfomiance and evolving from die three fmmises of a strong core 
curriculum is the dual requirement of schools to offer students oppor- 
tumties to (1) meet California university admission requirements; and 
(2) attain entry-level employment skills. The full text of the Educa- 
tion Code section requiring diese two opportunities is as follows: 

S1228 (a) Each school district maintaining any of grades 7 lo 12, inclu- 
sive, shall offer to all otherwise qualified pupils in those grades a course of 
study fulfilling the requirements and prerequisites for admission to the 
California public universities. 

(b) Each school district maintainmg any of grades 7 to 12, inclusive, shall 
offer to all otherwise qualified pupils in those grades a course of study 
which provides an (qiportunity for those pupUs to attain entry-level 
employment skills in business or industry upon graduation from high 
school. 

(c) Any school district which udop^ a required curriculum that meets or 
exceeds the modd standards developed by the State Board of Education 
pursuant to Section SI 226 shall be deemed to have fulfilled its responsi- 
bilities pursuant to this section. 

In addition to the dual requirement of university admission and 
entry-level employment skills, California schools are also mandated 
to provide altematives in core requirements for high school 
graduatim. As stated in Education Code Section S122S.3(b), this 
mandate is as follows: 

(b) The governing board, with the active involvement of parents, adminis- 
trators, teachers, and pupils, shall adopt alternative means for students to 
complete the prescribed course of study which may include practical dem- 
onstration of skills and competencies, supervised work experience or other 
outsioe school experience, interdisciplinary study, independent study, and 
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credit earned at a postsecondary instilutioo. Requifements for gnduation 
and specified alternative modes for compleling the piescribed cotirae of 
study shaU be nuKk availaUe to pupils, parents, and the pid)^ 

Tied to Aese educational alternatives is a mandated evaluation 
system, as prescribed to schools in EducaiUm Code Section 48431.6, 
for the review of an individual student's options within the dual 
requirement of university admissicm and entry-tevel cmjioyment 
skills. Key to this evaluative provision for postsecondary education 
and employment arc the options listed in Section 48431.6(b): 

Educational options shall include, but not be limited to, regional occupa- 
tional centers and programs, continuation schods, academic programs, 
and any other alternatives available to pupils of the district 

Industrial and Technology Education Core 

The technical core complements and reinforces the academic 
core, providing alternative paths throu^ the common education core. 
In particular, industrial and technology education courses offer 
content comparable to academic core courses and provide opportuni- 
ties for students to understand career options, helping them to evalu- 
ate career choices and to prepare to select careers. 
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he model firameworic for industrial and technology education 
in California spans all educational levels from kindergaiten 



I thiough the university level. The piogram incoiporates tradi- 
I tional, general, and industrial vocational education, including 
trade and industrial education, technical education, and industrial aits 
education. It consists of well-planned, aiticulaied, and sequential edu- 
caticmal experiences that prepare individuals for successful participa- 
tion *n woric and the community. It encompasses awareness of career 
options, exploration of jobs, career guidance, establishment of career 
goals, development of woricplace skills, development of personal and 
leadership skills, and the estaUishment of safety pr^tices and atti- 
tudes. The model also addresses gender equity and special needs 
agendas. It includes entry-level piq>aration, career advancement, 
including advanced training and retraining, and entrepitneurship. 

Industrial and technology education has the dual purpose of 
benefitting individuals as well as society as a whole. All students are 
to achieve a core of u'^rnon learning that enables them to under- 
stand, panicipate in, anc^ carry on the civilization in which we live. 
Beyond this common core are offered electives and specialized 
courses designed to g«ve all students the opportunity to prepare them- 
selves for higher education or the woriq>lace. Students are to be 
enrolled in the most challenging and engaging sequ^ice of courses 
possible for honors, advance placement, college preparation, voca- 
tional-techniqd education, general education, and remediation. Taken 
together, the core and the specialized courses are to provide a path for 
students to develop to their greatest potential and to be able to achieve 
postsecondary goals. AU smdents— male and female, the gifted and 
the disadvantaged, the handica(^)ed, minority, and nonminority 
students-^ave the right to select a career and to receive education 
and training to make their goals possible. 

This section sets forth the broad conceptual components of the 
program and defines the application of each component. It then 
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describes specific elements of the program essential to the successful 
achievement of a common core. 

Component: Technical Core/Academic Core 

The industrial and technology education core forms a powerful 
and positive linkage with the academic core. The technical core 
provides an enhancement of the academic core througli which stu- 
dents can reinforce their academic skills and niccessftilly compete in 
our eccmomy as productive citizens. When the technical core is 
provided within the context of a total sequential program concept, a 
student will be able to plan intelligently and property prepare for a 
career goal. 

Application: Technical Core/Academic Core 

• Technical core content provides a positive, instructional strategy 
for enhancing the academic core. 

• Technical core courses and academic core courses with supportive 
services are provided to students in a logically sequential total 
program concept (general to specific and simple to complex) with 
constant reinforcement of the theoretical ttuDugh direct, practical 
application. 

Component: Excellence and Accountability 

Quality technical core programs and supportive services can be 
achieved when standards of excellence are designed so as to challenge 
all students. Quality criteria exist to measure progress in achieving 
model curriculum standard outcomes and to serve as quality indica- 
tors to determine actual achievement 

Vocational instructional programs, courses, and services are 
evaluated on the basis of student success in meeting program, course, 
or service objectives. Objectives are based on business/industry 
standards and include acquisition or reinforcement of basic and 
employability skills. Programs, courses, and services are in comi^i- 
ance with State Board of Education standards and are reviewed by a 
wide spectrum of business^industry and educational personnel. 
Standards of excellence are only possible through a cooperative 
partnership between education arid business and industry. Business/ 
industry programs use business and industry personnel for curriculum 
input, to supply current and future job market data, to provide applied 
experiences and job placement opportunities for students, and to 
validate program standards and criteria. 

Application: Excellence and Accountability 

• The Model Curriculum Standards, Program Framework, and 
Process Guide for Industrial and Technology Education in 
California is the basis for review of and cross-referencing to the 
model academic core curriculum standards. 

• Elementary school program quality criteria and secondary school 
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program quality criteria will be the base for measuring progress in 
meeting standuds. 

• A technical core quality indicator in the statewide accountability 
program relating to oouiies ttiat mcei national or statr standards of 
quality will be an indicator of standard achievement 

• Oass enrollments are limited in size so as to ensure successful, 
safe, and cost-effective instruction. 

• Vocational instnictional prognims are (grated in accordance with 
stated objectives and indude appropriate class time and applied 
experience to prepare students for identified occupations or ad- 
vanced vocational traiiung. 

• There will be increased involvement of business and industry in the 
developmoit, implementation, and review of all standards. 

Component: Articulation 

The aiticulation and coordinatim of instruction amcmg and 
within all institutions [mwiding career-vocational education programs 
and services is critical in providing a systematic, sequential, program 
approach. Joint planning involving teaching, guidance and counsel- 
ing, and administrative personnel fixmi aU levels of instituti<His is 
integral to die effective ddivery of a quality career*vocational educa- 
tion program. To ensure cooperation among the deliveren of voca- 
tional education in California, uea articulation and cocndination 
committees, composed of equal representation ftom secondary 
schools, adult education, ROP/Cs, community colleges, and business 
industry, should be formed. A cmimittee^s service area should be that 
served by the community college district or other appropriate geo- 
graphic area. 

In the detennination of where programs should be offered, 
consideration should be given to the following: maximum utilization 
of existing equipment and facilities; maintenance of existing success- 
ful programs that reflect business and industry standards and student 
needs; availability of qualified instructors; and labor marlcet informa- 
tion. 

Area Articulation and Coordination Committees 

Committees should consider the uniqueness of each agency in 
providing programs tiiat would be most appropriate to the ability 
levels of the students. The conmiittees should develop long-range and 
yeariy articulation plans to address effectively the vocational educa- 
tion needs of that community. 

Long-range Plan 

A long-range plan should be developed for each local area and 
should take into account factors such as the following: rapidly chang- 
ing tectmology and woricing environment; emerging occupations; 
most efficient use of resources; interagency cooperation; identifica- 
tion of programs and services available to students/clients; informa- 
tion arKl data needs for policy decision making, evaluation, and ac- 
countability; elimination of unnecessary duplication; and locale of 
employment^pulation mobility. 
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Yearly Plan 

An aiticulation plan should be developed and updated each year 
by the area aiticulation and cooidination committee. The (dan should 
reflect die stated long-range plan; piovide for review of existing and 
proposed pfograms and indicate approval or disapproval of tfiese 
programs; and indicate agreements among agencies to accept oouises 
completed at the sending institution as meeting specific course re- 
quirements at a receiving institution. 

Artkttlatioii of Secondary Schools, Adult Education, ROP/Cs, and Com- 
munity Colleges 

Area articulation and coordination committees should encourage 
development of a process to allow students to waive dasses or por- 
tions of classes for which they have developed the required competen 

cies. 

Teachers and administrators should cooperatively develop pro- 
gram standards to ensure that comparable courses offered at each 
institution grant equal credit for equal work. Area plans should facfli- 
tate the aiticulation of students fnmi one institution to another. Voca- 
tional teachers should woifc cooperatively with academic teachers to 
(1) identify basic skills appropriate for vocational courses; and (2) 
identify real-life applications of basic skills appropriate to academic 
courses. 

Application: Articulation 

• Local {dans will be developed that are reflective of the model 
curriculum standards and program framewotk for industrial and 
technology education and quality criteria, 

• Area planning that coordinates and facilitates career-vocational, oc- 
cupational, technical, and professional educaticm will be piloted. 

• There will be administradve support for the cooperative (banning 
and articulation between academic and career-vocational education 
teachers to provide complementary curriculum and instruction 

• Active planning and coordination will increase among academic 
and career-vocational education teachers and administrators and 
business and industry personnel in curriculum (banning, develop- 
irent, and evaluation. 

• 2+2 — which is artictilated, coordinated, and sequential curriculum 
and instruction: two years at the comprehensive high school, re- 
gional occupational centcr/jprogram, or adult school and two years 
at the community college— will be implemented. 

• 2+2+2— which is the same as 2+2, coufded with two additional 
years at a coUege or uiiiversity — will be imfdemented. 

Component: New Technology 

One significant challenge to career-vocational education is 
helping students obtain not only the dciUs, knowledge, and attitudes to 
enable them to be successful in obtaining emidoyment in the career or 
their choice but also the transition skills necessary to enable them to 
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woik with the changing technologies of the future. Rapid and constant 
tedmological dianges affect career-vocational education programs 
and services on an almost daily basis. Processes, teduiologies, sys- 
tems, information, and equipment change, and so must career-voca- 
tional education if it is lo remain viable and relevant 

Technological change requires that our students possess a strong 
foundation in core acatemic skills, a broad base of career cluster 
skills, and specialized advanced level skills within the career field of 
their choice. 

Academic and vocational courses are organized into programs 
leading to graduation and entry into identified occupati<ms or ad- 
vanced training. 

Application: New Technology 

• There will be gradual transition by high schools in using state-of- 
the-ait systems, computers, and equipment that simulate those used 
by modem business and industry. 

• Involvement and active participation of business and industry will 
be expanded to easure the relevancy of curriculum, equipment, and 
instructors. 

• Cooperation and coordination with approved teacher preparation 
institutions will be increased to ensure that new teachers possess 
the skiUs necessary for addressing educational reforai and techno- 
logical change. 

• Cooperation and coordiruition with colleges, universities, business, 
and industry in maintaining, strengthening, and updating teacher 
academic and career-vocational skills will be increased. 

Elements 

Model framework elements essential to the successful achieve- 
ment of a common core include skills and concepts that are inter- 
woven throughout the entire industrial and technology education 
program. Model frameAvork elements ir^lude the need for adequate 
facilities, equipment, and materials; business and industry relation- 
ships; skills necessary for employability; gender equity; guidance and 
counseling; staff improvement processes; guidelines for instructional 
practices; integrated/transferable skills; leadership skill develofmient; 
program planning and review; organization and content; qualified per- 
sonnel; safety; special needs — MERGE; and supervised field experi- 
ence. 

FacUities, Equipment, and Materials Based on Current Technoloay 

Adequate facilities, equipment, ar>d materials should be pro- 
vided by both education arkl businessAndustry for vocational courses 
and should be of sufHcient quality and quantity to enaUe students to 
acquire vocational skills that meet business/irKlustry standards. 

Business and Industry Relationships 

Inasmuch as the business community represents the arena where 
students who have been trained in pubLc educational institutions will 
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most likely be employed, it is extremely impoitam that a close woik- 
ing relationship between business and education be established. This 
relationship should be one that involves business and education in a 
partnership to detennine each phase of a process, the end product of 
which is a ompetent, productive emfdoyee who will be able to 
assume a position in the iMisiness worid and be successful. 

Several oiganizations, including the California Industry Educa- 
tion Council and its local chapters, the education committees of the 
state and local chambers of ccmimerce, and esfiMished vocational 
education advisor councils, provide estaUishcd ccmimunication links 
between education and business and industry. Therefore, it is recom- 
mended that these types of established oiganizaticms be used to 
facilitate the following cooperative effoits. 

Determination of needs. Local educators should communicate 
with the private sector to detennine the needs of business and industry 
as to the skills, habits, and attitudes desired in employees. 

Educators should collect, analyze, and use demographic, eco- 
nomic, and labor market data to ensure that educational programs are 
designed to meet current and anticipated market needs. 

Educators should review programs annually to ensure that 
program changes are made in response to changes in needs and to 
ensure that uimecess^^ry duplication of efTort is avoided. 

Educators should use advisory councils and other business- 
education partnerships to ensure that relationships between needs and 
programs exist. 

Involvement in programs. Educators should involve business 
and industry in the assessment of current programs. 

lEducators should expand industry and business involvement in 
vocational programs at the local level through such activities as woik 
experience and intern programs. 

Educators should involve business and industry in validating 
competency levels and student achievement and in setting perform- 
ance criteria for students involved in vocational education programs. 

Educators should have business and industry provide school-to- 
woricp!ace transitional opportunities for students. 

Elucators should expand opportunities for publicity about 
current programs through such means as television, print media 
articles, press releases, and open houses. 

Educators should use private sector expertise in teaching classes, 
as appropriate. 

Educators should inform business and industry of education's 
ability and willingness to develop classes to meet immediate specific 
needs with their support or financial assistarK:e. 

Educators should use private sector expertise in developing or 
updating a curriculum that combines vocational and basic skills that 
meet current high school giaduation requirements. 

So that educators may more easily keep current in their subject 
maner, it is recommended that teacher-business exchange programs 
be developed or expanded in cooperation with those organizations 
previously listed. These programs, which provide the classroom 
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teacher with cumm examples of the practical applications of the 
courses they teach, should be considered for aU disciplines, not just 
'vocational classes. English teadhens* for examine, could learn how 
their students will apply principles of English in the woikplace. 
Similariy, the electronics teacher could learn how his or her students 
apply the principles learned in elecoonics. Hiese programs he^ to 
keep course content updated, paiticularty in the vocational skills areas. 

Establishmem of teacher-business exchange programs provides 
an immediate and practical way of updating course content, since the 
teacher is immediittdy aware of what is needed in the woriqdaoe. 
Such programs also validate teadim' efforts and provide a valuable 
link between the classroom and the ''real worid*' 

EmptoyabBttySUBi 

To be successful in a career, students must possess a foundation 
of knowledge, attitudes, abilities, and behaviors that are applicaUe to 
all employment situations. These chancteristics, as specified in Model 
General Occupaiional/En^loyabiUty SkUls (1986), are as fdlows: 

• Proficiency in mathematics and English language skills 

• Ability to jqpply academic skills to employment situations 

• Desirable woric attitudes and habits, such as dqiendaUlity and 
reqxmsibility 

• Good interpersonal communication, problem-solving, and decision- 
making skills 

• Knowledge about careers, career jrianning, and job seekit\g skills 

• Ability to adapt to duaige 

Instniction on this subject and the development in students of the 
appnqmate habits and attitudes require a muldfaoeted approadi. This 
includes instruction on and experiences with specific components, 
such as letter writing and resume development Of equal importance is 
the cultivation and reinforcement of attitudes and interpersonal skills 
best developed throu^ work-situation-related e^riences in the 
laboratory and diop. 

Opportunities for students to practice and expand on these key 
skills, abUities, and habits are emphasized throughout this curriculum 
via instruction and hands-on experience. 

Gender Equity 

There is a growing need for all educators and education adminis- 
trators to recognize major economic and social adjustments in the 
responsibilities, roles, and perceptions of males and females. Indus- 
trisd and tedmology educators play a key role in providing career 
options for all students. 

Language. Language is a powerful tool in the communication of 
opinions and attitudes to others. Language usage, verbal and nonver- 
ba\ requires continuous review and careful evaluation. Words and 
phrases must appropriately support gender equity. 

Curriculum and instructional materials. Gender bias and role 
stereotyping in curriculum, including assigned readings, instructional 
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media, and textbcx>ks, must be carsfuDy evaluated to pioduoe gender- 
neutral iistnictional materials. Widi a shift from historically gender- 
specific programs to equal opportunity pfograms, educators must 
review methods, materials, and course assignments for any bias as to 
language, character traits, social nries, occupational rotes, physical ap- 
pearance, avocational roles, patronization, racial stereotypes, mimeri- 
cal balance/omission/inconsistcncy, and symbcdic repitsentaticm. 

Teaching behaviors. Educators/administrators at all levels are 
models for all students. Attitudes and behaviors of students concern* 
ing gender-neutral treatment of others are significandy modeled after 
the adult model observed. Each gender must have e(rial access to 
program content, instniction, learning activities, materials, and 
equipment and be subject to equal evaluation procedures, rules of 
conduct, disciplinary procedures, standards of behavior, and safety/ 
sanitati(Hi requirements. 

All students are to have equal opportunities and experience 
wiciespread access to quality instruction. Attendon to equity and 
access is apparent in the design and implementation of the curriculum 
and the scheduling process. Regardless of gender, ethnicity, or handi- 
capping conditions, students must have access to vocational-technical 
education programs related to their career interests. 

Guidance and Counseling 

Guidance for career-vocational education is required to provide a 
comprehensive, quality industrial and technology education program. 
Students follow their own path through school and must receive 
guidance to foUow a path that wiU be a diallenging sequence of 
courses that meet their individual goals, needs, and aerations. 
Students are encouraged to develop a long-range perspective and to 
clarify their goals accordingly. 

All students must have equal opportunities and experience 
widespread access to quality instruction. Attention must be paid to 
equity and access in tiit design and implementation of the curriculum 
and in the scheduling process. 

Parents, teachers, and counselors should help students set a path 
that aims toward their highest, most realistic goals. Students are aUe 
to discuss their program of smdies, lifie goals, and career ambitions 
with their teachers and counselors. A school wide system of guidance 
must facilitate such interaction and emphasize the coUaborative nature 
of the processes of course selection. 

Taken together, the academic core and technical core provide a 
path for smdents to develop to their greatest potential and be prep^d 
to achieve their goals. Students should have alternatives for acquiring 
skills and knowledge and should be encouraged to set career goals and 
to plan a path through school that will prepare them to achieve their 
goals. 

Stafrimprovement Processes 

The improvement processes are those activities that involve the 
school and its staff in continuous organizational, curricular, and 
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permud devdopment in order to impiove the quality of the instruc- 
tional program, the environment and culture of the scho(d, the skills 
of the staff, and student learning. The criteria for assessing the profes- 
sional ttid institutional renewal efforts at the school revolve around 
the extent to which the activities promote a high-quality educational 
program. A key goal for the school as an organization is tiiie institut- 
ing of an effective and meaningful improvement process. 

Instructioiial Practices 

Teachers must know the central issues, the major works and 
feoplt, and the primary methods of thought and communication 
associated with tfie subject area they are teaching. They should model 
genuine interest and enthusiasm for the subject, show the studmts 
what is interesting, and excite in them a desire to learn more about the 
subject Learning time ^xyuld be concentrated on the important priori- 
ties of the subject, and students should be tau^t how to learn the 
subject and how to evaluate the relative importance of its varied 
content School leaders should support staff members' efforts to 
improve instruction and should be knowledgeable about curriculum 
and instructional practice. 

Students should engage in the methods of thinking and the 
communicaticm methods characteristic of the discipline. Classroom 
activities shouM encourage students to develop and elaborate ideas, to 
synthesize new knowledge with their own previously acquired ideas, 
and to express these ideas orally and in writing. Students should 
periodically explore selected topics in an in-depth manner with parts 
of projects completed over extended periods. The prc^rtion of 
learning time allocated to sudi projects and the average length of time 
per projea should increase over the duration of the course and over 
grade levels. 

Lessons should be designed so that students experience a com- 
plete learning cycle. Students should be prepared for the new content; 
the content should be introduced, then taught to the students; die stu- 
dents should apply the content first with guidance and feedback, then 
independently; finally, they transfer the content to new situations in 
synthesis with other content Throughout this cycle, more frequently 
in the eariy phases, the teacher should monitor the understanding of 
the students, adjusting and reemphasizing as necessary. Teachers 
shouM employ a wide rq)ertoire of teaching methods to match the 
kind of learning desired, style of learning, style of teaching, type of 
content, and resources availaUe. The instruction the students receive 
should provide them with the skills and knowledge necessary to 
devetop the ciqpacity to think and learn on their own. 

Students should have frequent opportunities to employ their 
strengths and interests in learning activities. Variations in assignments 
and teaching methods should be used yAftn needed to match student 
n^s and ways of learning; help should be given when students need 
it Pace, depth, and focus should be adjusted to keq> students of every 
ability level engaged in learning crnnmm topics. Students should 
understand the puipose of dKir assignments and what they are ex- 
pected to do; they should know what they wiD leam by completing 
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the woik; and ttiey should have a good chance of doing so success- 
fully. Studems with language difficulties should engage in guided 
language development activities appropriate to eadi subject taugiit A 
student*s motivation to leam should be recognized and encouraged 
throughout the school. 

Qassroom discussions should be used t^ ndp students recognize 
the central issues of the sulqect and to analyze, synthesize^ and evalu- 
ate what they are learning. Students of every level of ability ^Vould be 
asked questions of ^)propriate difficulty. Qassroom discussic 
should stimulate smdents' interest in the subject All students st^ 
fed free to paitidpate in classroom learning activities and take an 
active part in the dass. Teachers should re^xmd frequendy and infor- 
matively to students' responses. 

Expectations for a learner's behavior should be dearly defined 
and consistentiy maintained. Grading policies and standards diould be 
known to students and parents and should be apfdied fairiy. Studems 
should be alerted to tfieir progress and provided qiedfic suggestions 
for improvement at regular intervf^s. Students should receive prompt 
feedback on their completed ^assignments. 

The allocation of the teacher's attention to groups and individual 
students should oe balanced, timely, and fair. Positive veibal and 
nonverbal support encourages learning effort and progress. Interac- 
tions should be guided by the evident belief that aU students can and 
will leam. Time should be mana<^ed to maximize learning. Student 
attention to the learning activity should not be disrupted by other stu- 
dents, announcemenls, or other noninstiuctional events. Nor should 
tiiey have to wait for directions, clarifications, or required materials. 
Excellence in woilc and assignments should be exhibited by students at 
all levds of achievement; die craft of learning should be taught and 
nurtured in day-to-day activities. Students should be taught to help 
each other leam. 

Development of Integrated/Transferable Skilb 

Students across grade levels should develop and use the skills of 
thinking, learning, listening, speaking, writing, reading, and calculat- 
ing. Written schoolwide policies and departmental implementation 
plans should ensure that these skills are developed in all students, 
regardless of die patiis die students take throujli school. Uniform 
expectations for development of skills should be practiced department- 
wide and schoolwide. All departmental {dans spedfy die skills devel- 
oped in each course offered by the department and describe how the 
skills are integrated in each subject-matter area. Dquutmental plans 
should set up a system that enables progressive and devetopmental 
skill training. Faculty members should be implementing die depart- 
mental plans in each course syllabus. 

As a result of this focus on integrated ^ ^, stuuctts at lower 
and average levels of achievement should be ^ jle to move into a more 
dftmanding curriculum. Ar. emphasis on integrated skills in core 
courses in the first two years of hi^ schod will give these student 
both die skills and content needed to succeed in die <nore demanding 
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curriculiqu. At the same time, it win strengthen, students* ddlls in 
higher-level courses, chaUeqging them to excd oontimially. 

All students should be expected to increase their thiiddng skills. 
Assignments dioukl require students to regulaily use higher-level 
mental processes th« include analysis, imciprewion, evaluation, 
proUem solving, application of principles, snd creativity. Faculty 
members should conrirnially model such sidlls, and tfie materials of 
instniction, the leamiiV and teadung process, and the inetfK^ 
testing should reflect tfus emphasis on higher-levd mental processes. 
Schoolwide suppoit for raising expectations for students* thiiddng 
should be present; snd parents, students, and community members 
should undernand and support the commitment to developing eadi 
student's thinking skills. Students rimild receive r^ular feedback on 
thdr skiU developoKnt progress. Time and effon shou^ 
extend the students' proficiency levds in each of die integrated skills. 
Students should receive instnx^ion and assistance in libnory and media 
use and leam how to woocu and use a variety of infonnatton sources. 
The libraiy should offer anqde odlectionB of books tfiat suppoft 
extension of students* interest in die priority auricular ot]9ectives of 
the school, dius enaUing students to explore and research in an in- 
depth manner. 

Libraries should be open before and after school to encounge 
the maturation of students as independent leainen. Libraries should 
offer support services for teachers to integrate library use in regular 
assigiunents. 

The faculty in-service prognrm should address the training 
needed by the faculty to become increasingly prr>f!cient in plarming 
and executing objectives of skill development in their courses. Admin- 
istrators and faculty members should continue to raise their own levels 
of skills through both in-service and personal development programs. 

EnglishJLanguage Arts. The English/language arts curriculum 
should be comprdiensive, systematic and devek)pmental. The cur- 
riculum should be organized around a central core of literary works 
selected from among the great essays, poems, short stories, novels, 
biographies, dramas, folktales, and speeches that preserve and embody 
the diverse cultural heritage of the United States. English teachers 
should use iiterature both (1) as die mediiun for teaching the funda- 
mental human, ethical, cultural, and political values diat underiie our 
society and connect us as human beings; and (2) as the means for 
teaching reading, writing, listening, speaking, and thinking skills at all 
grade levels. The curriculum should be devdopmentally sequenced so 
that all students gain an increased understanding of the works of 
literature ttiat are studied and are better prepared to read and compre- 
hend simUar worics on their own. The literature curriculum should 
have three parts, encompassing a core, an extended reading program, 
and a recreati<malAnotivational reading program. The core program 
should consist of those works that are intensively studied and dis- 
cussed on a classwide basis. The extended program should consist of 
similar worlcs selected by studoits with the teacher*s guidance. The 
recreational/motivational reading program should develop the reading 
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habits of students and instill in students the lifelong pkasufts and 
rewards of reading. 

History-Social science. The history-social science cunriculuin 
and instniction should (1) vitalize history as the link between past and 
present; (2) highlight the breadth of perqiective by teaching students 
to experience history-social science throu^ the miiKl and eyes of the 
historian, geogrsqpher, economist, technologist, anthn^togist* 
sociologist* psychologist, theologian, and humanist; (3) include in- 
stniction in geography so that the critical roles of the environment, 
location, resources, and demogn^y can be better understood; (4) 
teach the basic values and principles of our democratic, constitutional 
system and the pluralistic nature of our state and nation and compare 
our system to other systems; and (S) promote the acquisition of aca- 
demic, civic, and social skills. The foundation of the curriculum is 
history — the narrative account of events aiKl their levelopment and 
consequences. 

Math^ruuics. The primary objective of mathematics instruction 
is to develop the students* mathematical understanding— the ability to 
discern mathematical relationships, to reason logically, and to use 
mathematics techniques effectively. All students should master the 
major concepts and skills of each strand of mathematics: number, 
measurement, geometry, patterns and functions, statistics and proba- 
bility, logic, and algebra. The curriculum should continually reinforce 
and extend the previously learned mathematical concepts and skills 
through problem assignments that require the use of these concepts 
aiKl skills in a variety of new situations with real-worid settings. The 
relationships among concepts and skills, both old aiKi new, should be 
stressed in all classes so that etudents can connect new or extoided 
concepts to what they already know. The students should experience 
mathematics as a cumulative, unified subject. 

Science. The primary goal of the science program is scientific 
literacy for all students. Students should develop scientific literacy by 
developing interest and enjoyment in learning how things work and 
why things are; learning fundamental concepts of science and how the 
application of these concepts affects their daily lives; learning tech- 
niques of the scientific method to validate scientific knowledge; 
developing thinking skills for lifelong learning; and using attitudes 
and knowledge about science to live as informed citizens in a scien- 
tifically developed nation. Students should have positive attitudes 
toward science and take an active interest in science. 

Visual and Performing Arts. The primary focus of the arts 
curriculum is to prepare students to express their creativity and to 
incorporate art into their lives. Students should be enthusiastic about 
their participation in the aits and should be motivated by the success 
of their own artistic endeavors. Instruction should concentrate princi- 
pally on practicing artistic activ^Mes, developing artistic skills and 
techniques, and creating artistic products. Courses should concentrate 
on gaining the knowledge and mastering the skills and techniques 
needed to make creative self-expression possible. The creative 
activities in which the students are engaged should promote personal 
insight, emotional satisfaction, and spiritual nourishment. 



Lcaderdiip Skill DcTdofmcat 

In addition to developing occi^^Ational skills, industrial and 
techncdogy education counes and ptograms must focus on the per- 
sonal skills and attitudes tlut seive as a foundation for career planning 
and lifdong learning. Students shoukl develop skills in four areas: 

Interpersonal skills 

• Solving pfoblems in groups 

• Making group decisions 

• Serving ^Rectivdy on committees 

• Paiticipating actively in meetings 

Communication skills 

• Preparing written or oral reports 

• Delivering oral repofts 

• Speaking in public 

• Introducing speakers 

• Writing business letters 

Business meeting skills 

• Planning business meetings 

• Preparing meeting agendas 

• Using basic pailiamentary procedure 

• Oiganizing special programs or activities 

Personal business skills 

• aK>osing appropriate attire 

• Holding business oonversaticHis 

• Making personal introductions 

• Evaluating meetings or programs 

Students who actively participate in student leadership develop- 
ment organizations, such as VICA, which are designed to be integral 
to the instmctional program, should be offered a variety of additional 
opportunities to develop their personal leadership skills. 

Program Pfauuiiiig and Review 

The planning, operation, and review of vocational instructional 
programs shoukl be based on an analysis of current and future job 
market data; reconunendations from business/iiKiustry persoiuiel; 
input from students, parents, community, and school representatives; 
student foUow-up studies; and program evaluation. 

Course OrganizatioD and Content 

Vocatioiud education courses should consist of instmction based 
on skills, knowledge, haUts, and attitudes required to perform specific 
tasks in identified occupations. These courses will help students 
reinforce or acquire basic academic and employability skills. 

Personnel Standards 

Vocational courses should be taught by personnel who possess 
appropriate credentials and related work experience. 
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Safety 

A comprehensive safety program is essential to the success of a 
quality industrial and technology program. The industrial and tedmol- 
ogy teacher can give real meaning to safety because in all laboratory 
activities the need for strict adherence to safety rules is qiparent 
Every teacher should be interested in protecting students and educat- 
ing them to live increasingly efficient and satisfying lives. Whenever 
possible, the teacher should explain how certain safe practices in the 
shop relate to other activities the student experiences daily at heme 
and at wortc. 

California school districts have a legal respcHisibility for acci- 
dents that involve students while they are participating in school 
activities to which they have been lawfully assig^ied. Therefore, school 
districts should provide {^ysical facilities and equipment designed, 
constructed, and maintained to ensure a safe learning envinmment. 
Also, records should be on file to document the existence of an 
effective safety program. 

A well-coordinated program should include safety instniction 
geared to the correct use of the tools and equipment in the industrial 
and technology education facility. By the very nature of industrial and 
technology activities, the instructor can make training in safety an 
integral pan of every task performed. A safety education (xogram 
based on irxlustrial safety practices should prepare the students to 
work safely in the home, school, community, and industry. 

Special Needs— MERGE 

An important function of public education is to prepare young 
people to become informed and responsible citizens mA to succeed in 
higher education and productive employment If all students are to 
achieve their full potential, schools must provide learning opportuni- 
ties that will enhance success in these areas. 

A segment of the school population requires special assistance to 
achieve academic success. This population may be physically handi- 
capped, educationally disadvantaged, limited in English proflciency, 
or gifted and talented. 

To assist industrial and technology educators with students who 
have special needs, a project called MERGE is sponsored by the 
Industrial and Technology Education In-service Project in the Career- 
Vocational Education EMvision, California Departmertt of Education. 
The project provides assistaiKe to teachers who are teaching students 
with special needs, making state project resources available. Peer 
consultants are provided who have had four levels of training in the 
area of industrial and technology education instruction for learners 
with special needs. These levels are: 

1. Awareness of ad£4)ting instruction 

2. Problem identification 

3. Resource gathering 

4. Specific instructional strategies 

Project MERGE provides a vehicle for industrial and technology 
teachers to share teaching strategies and to adapt the ideas to suit 
particular teaching styles and school situations. This project enables 
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students with special needs to itoeive the necessary echication and 
instniction on thdr pate thiough hi|^ sdiool and on to success in die 
worid of wdfc or M^her educttion. 

Methods, mat^Is, and as si gnments used in course wofk should 
be appropriate to the spedal needs and activities of each sti^^ 
whether those needs itsuh fpon a handicappinf condit^ 
language other than EhgUsh, or acMevemem levds sipiiflcantl 
above or below those of the m^ty of students. Special aenfices 
shouki piovide access to die cofe curriculim by piovidhig compr^ 
hensive instniction that promotes nonnal pfogiess. Beyond the core 
curriculum, students wiA specid needs should have access to voca- 
tional and coD^ pfq)anMoiy pmgnms that ft their c^^ 
Students diouU develop their potential by inem of chdk^^ 
course woric« qipiopritte course placements, memorddps, and ad- 
vanced {dacement whenever possible. F6r the hig|i-ability or hi^ 
achieving studem, special services should be availaUe to remove 
ceilings, raise concqptual levels, and extend the breadth md depth of 
the core program. 

The school environment should encourage academic success for 
special needs students. Eadi adult woricing with students diould be 
knowledgeable about their needs, capabilities, and learning progress 
and expect them to be successful in schod. AU aduhs diould cnttiusi- 
astically assume die responsibOity of hdping the student with npcdH 
needs realize his or her potential as a learner by {danning and coonli- 
nating efforts to provide a ccdierent and well-aiticulated program. 
Woric with students should be supported by appropriate staff develop- 
ment activities relating to special needs and should be focused on 
curriculum, instruction, assessment, and students* achievement 

Special services the students receive should support their 
acquisition of the core curriculum, and each student with special 
needs should be expected to master, to the extait of his or her ability, 
the core curriculum provided to all students. The total curriculum 
experienced by students should be comprehensive, balanced, and 
appropriate to the students* career goals. Special services to help 
students complete and leam from the assi^ied woric of the regular 
curriculum, rather ttian displacing the regular curriculum, should be 
supported and encouraged sutewide dirough the application of 
MERGE and VERS program personnel and resources in the class- 
room. Students should experience success in learning the skills and 
concepts of the curriculum commensurate with their highest potential 
and should feel positive about themselves as learners. 

Supervised Fiekl Experience 

Vocational instructional courses should combine and coonlinate 
related instruction with at least one of the following applied experi- 
ences in a simulated or business^ndustry setting: field or classroom 
laboratory, community classroom, cooperative education, vocational 
woric experience, or other related experience appropriate to the 
student*s vocational objective. 
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he curriculum standards set foith in this document have been 



estaUished by the industrial and technology education 



I community in California as the model for the measure of in- 
I dustrial and techncdogy education program quality. 
It is important to regard the standards as only a model and to 
keep in mind that diey are written so as to diallenge all students and 
to serve as a catalyst to curriculum re^/iew and development by teach- 
ers, administrators, members of governing boards, and others to bMild 
a stronger, richer curriculum for all students in California. 

Described below in more detail are the objectives, application, 
and organization of the model starvlards. 



The central purpose underiying the standards in this document is 
to ensure that all students have the opportunity to participate success- 
fully in quality, sequential, coordinated industrial and technology 
education programs. 

Broad objectives inherent in the development of the model 
standards presented include but are not limited to the following state- 
ments: 

1. To develop and implement a comprehensive planning process 
that actively involves appropriate education, corrununity, 
business, and industry personnel at the site, district, area, and 
state levels for the purpose of jointly planning, developing, 
articulating, and implementing programs 

2. To provide resources to assist in ensuring that all students 
receive, as an integral component of a comprehensive career 
guidance program, a plarmed, coordinated, interdisciplinary ap- 
proach that includes education and career assessment, career 
awareness and exploration, and development of individual edu- 
cation/career plans which are systematically reviewed and 
updated 




Objectives 
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3. To {Movide that students are able to participate in programs de- 
sifficC to acomiidish dieir career-vocatiotud goals and which are 
offered as a sequential program based upon quality standards 
that include the use of career-vocational education as an instruc- 
tional strategy for teaching and enhmcing academic core com- 
petencies, employability skills, general-to-specific career cluster 
sidlls, and eitiher specific occupational skills or advanced 
academic preparation as determined by the individual student 
career plan 

4. To provide that programs, as sequences of courses, are provided 
to students as a cooperative, coordinated efTort betwem secon- 
dary, ROC/P, adult schools, and California community colleges 
and universities as an articulated, sequential, and interdiscipli- 
nary fusion between academic, career, and vocational education 
and support services 

5. To provide for quality and relevancy of industrial and technol- 
ogy education programs and services provided to students by 
upgrading the educational, professicmal, career, and occupa- 
tional skill proficiency levels of existing and future administra- 
tors, instructors, and support per^mnel 

6. To provide that all students have the oppoitunity to achieve their 
career goals by offering full access to the necessary support 
services that will increase dieir potential for successfully enter- 
ing and participating in industrial and technology education 
programs, both traditional and nontraditional to their gender 

Application 

The model standards provided in tiiis document are intended to 
facilitate the continual refinement of instructional programs according 
to a variety of societal and economic factors in the state. They address 
the needs of individuals, of business and industry, and of the educa- 
tional community. They are dynamic, as they must constantly be 
modified to keep pace with the changing ne^s of students, business 
and industry, and the educational milieu. When technology changes in 
the workfdace, there must be a correspoiKiing change in irulustrial and 
technology education programs. Industrial and technology education 
programs, in addition, must reflea the needs of the society as a 
whole, moving with changes in educational method, strategy, articula- 
tion, and evaluation. Industrial and technology education must keep 
current and remain flexible in order to continue providing services to 
thq diverse population it serves. 

The curriculum process guide is a dual-purpose mechanism to 
enable the individual or group at the kKal level— from the local 
governing boards and superintendents through curriculum specialists, 
principals, and classroom teachers — to carry out the required com- 
parison of tocal curricula with the state model and to continually 
refine instructional programs. 

Organization 

The industrial and technology model standards are organized 
according to three administrative levels: industrial and technology 



34 



education for children (elementary school), industrial and technology 
education explorations (middle gnKles), and industrial and technology 
education specializaticms (encompassing oompidiensive high schools, 
adult education, regional occupational center/|[>rograms [ROCyPs], and 
California community colleges and universities). The specializations* 

Itm ThfM Uvalt of Industrial and Ttchndogy Education 




standards, in turn, are organized into seven cluster areas: construction 
technology; diversified occupations; electronics technology; manufac- 
turing technology; power, eneigy, and transportation technology; 
visual communications technology: drafting; and visual communica- 
tions technology: graphics. 

One additional and exciting new model curriculum is included in 
the document: Principles of Technology, which is a two-year high 
school curriculum in applied science for vocational-technical students. 

In eariy high school offerings, standards support programs that 
address a specific cluster, are broadly designed incurricular scope, 
and are integrated within the common education core to provide for 
the general education of all students. Occupationally specific and trade 
and industrial standards for third- and fourth-year comprehensive high 
school-aged and postsecondary or adult students are likewise found in 
industrial and technology education specialization cluster areas. Spe- 
cializations at this level are occupationally specific to one of the se'^en 
cluster areas described and integrated with the academic core. 

As students proceed through their last two years of high school, 
industrial technology education specializations provide alternatives, 
with the assurance that the paths students choose are directly related to 
their career, personal, and social goals; that bridges exist to help 
smdents move from one path to another as they mature and develop 
through their high school years; and that students are able to take the 
necessary prerequisite courses for their chosen paths. 

Students whose career goals include employment immediately 
after high school, as well as students who plan to continue their formal 
education beypnd high school, enjoy access to industrial and technol- 
ogy specializations programs from a variety of delivery systems, 
including: the comprehensive high school, the regional occupational 
center/program (ROCTP), adult education, and California community 
colleges and universities. 
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Format 



The industrial and techncdogy educittion exploration atandaids 
and specialization standards have been written fai a two-part format 
The first port indudes an initial statement describing the impetus and 
need for the standanl, and the second part describes the skills or 
knowledge the student is intended to acquiit from the course. In 
addition, following eadi gfoiv>of standards is a list of suggestions 
pertaining lo academic ooit skills enhancement 

• jfoiemeit Th^ iitfioductory 

focuses upon the technical content or nature of that standani and 
explains its purpose and significance. 

• Standard, The standard statemertt provides a base for curriculum de- 
vdopment Each standard has been written to state what the Audent 
will understand or will be able \o do upon achieving ttui standanL 
In a true model fbnnat, each standard is written broadly to vrsspiit 
the development of precise, developmental statements. It should be 
leemphasized that standards are basic, essential, yet individually 
specific statements providing a model for the design of district/ 
program curricula. Model standards shouki never be interpreted as a 
model curriculum — but as the basis for the devdc^ent of a 
potential model curriculum at the local level. In addition, die reader 
should be careful to note that the order in which the standards in this 
docummt are listed does not necessarily coincide with any tradi- 
tional course outline. Again, the development of course outlines is 
the privilege of the individual teacher, district, or program. 

• Academe core skills enhancement. Industrial and techncrtogy educa- 
tion model standards outlined in diis document focus on the contin- 
ued reflnement of classroom programs. This new emfrfusis becomes 
clearer if the reader envisions and ap(flies the representatWe aca- 
demic core sdcills enhancement activities. Although all the activities 
are merely suggestions, they reimsent the quality of thinking and 
practice envisioned for every classroom/laboratory. 
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Standards for industrial and technology education for children 
are designed to enhance and reinforce the attainment of the 
educational goals of the total elementary school progiam. 
Organized by grade levels kindergarten through grade five, 
the standards identify technological concepts and processes. There, 
experiences orient pupils to industry and tedmology, improve per- 
sonal psychomotor skills, promote cognitive development, and refine 
attitudes about the influence of technology on society. 

The standards are set within three academic core areas of the 
elementary curriculum: madiematics, science, and history-social 
science. Representational activities for each standard are provided by 
academic core t0[ric and grade level as illustrations of curricular inte- 
gration. 

The standards for children: 

• Develop techmdogical awareness. 

• Allow children to woik with tools, materials, and technological 
concepts and pfocesses. 

• Provide opportunities for childro) to learn fundamental concepts 
about how peofde create and control their environments. 

• Reinfbroe sund enrich concq)ts in the sciences, mathematics, 
history-social science, and other subjects in the elementary school 
cuniculum. 

Elementary school teachers should complete a preservice or in- 
service training program in industrial and tedmology education 
before iittegrating technological concepts into the existing elementary 
school cuniculum. As the standards for industrial and technology 
educatim are imjdemented in existing elementary school classrooms, 
additional tools, materials, and supi^ies must be provided to accom- 
modate the diildren's activity requirements and to address ttie inte- 
gration of mathematics, science, and history-social science skills. 

Educators should refer to the Program Frameworic section of 
this document for a discussion of the broad conceptual components 
and specific elements guiding die development of the standards listed 
herein. 



ERLC ^ 

hfiiinniiinrfTuaaiia 



Contents 



Subl9Cl 


Gmd0 


PmcOc^Compofmit 




5 


Review Addition, Subdiction, and Multiplication 
Multiplication— 2-, and 3-Digit 
Division— 1-, 2-, and 3-Digit 
Geometry 

Time, Measuitment, and Money 
Fractions 


lathematics 


4 


Review Addition and Subtraction Facts 
Multi[4ication Facts 
Division Facts 

Time. Measurement, and Money 
Geometry 


3 


Numbers and Numeration 
Additicm of Whole Numbers 
Subtraction of Whole Numbers 
Multifdication of Whcde Numbers 


2 


2 


iNumoer ana iNumcranon Meanmgs 
Patterning 

Addition of Whole Numbers 
Subtraction of Whole Numbers 




1 


Recognizing Numbers and Numerals 
Basic Addition Facts and Propeities 
Basic Subtraction Facts and Properties 
Skip Counting 




K 


Position. Qassification, and Patterning 
Recognizing and Counting Numbers 0-20 
Geometric Shapes 
Measurement 


Science 


5 


Plants and Animals of Long Ago 

Geology 

Human Biology 

Light Properties 

Ecosystems 


4 


Life Cycles 

Electric Light Circuits 

Solar System 

Cells. Tissues, and Your Body 
Vibrations and Sound 



o 38 

ERIC 



Subject 


Grad* 


Prm:tk0 Compormnt 




3 


Properties of Air 
Bones and Muscles 
Heat and Temperatuit 
Communities of Living Things 


8 


2 


Moving Things Have Energy 
Three States of Matter 
Plants and Seeds 
Waste Management 


Scien 


1 


Plant and Animal Needs 
Time Measurement 
How Things Move 
Soil and Air 




K 


Describing Objects 
Time Intervals 
Objects and Motion 

Properties of Living Versus Nonliving Things 




5 


Becoming a Nation— 13 Colonies 
Civil War 

Westward Movement 

The United Sutes Grows and Changes 

The United States in Today's World 


nee 


4 


Geogr^y of California 

First Califomians and Mission Days 

Gold Rush 

California in the New Century 


History-Sociai Scie 


3 


Learning About Communities 
Living in Different Q)mmuniti;^s 
Fanns Support Our Conununity 
Citizenship in the United Sutes 


2 


Where We Work 
Communities Make Rules 
Communities Long Ago and Today 
Celebrating Holidays Arourkl Us 




1 


Alike and Different 
Family Needs 

Living in Neighborhoods in the United States 




K 


About Me 

Family and FamQy Needs 

The Community Around the School 

Tools 




< ^ 



3[l 



Instructional Strategies for Mathematics 

The student should understand itbtionships between mathe- 
matical operations and techndogical systems. 

Integrating technology and mathematics sidUs within the com- 
moa education core includes examides such as the following: 

Flftii Grade 

• Review Addition, Subtraction, and Multiplication: Keeping a 
weather chart in classroom, Imnging in newspaper clipping of pre- 
vious day's temperature to recofd on diart, then averaging tem- 
peratux for the week; studying cost of electric heating vofsus 
woodAvood-buming siove; keqnng a chart in classroom fw three 
months to track monthly gas bills in a home with a gas stove as 
opposed to a home without a gas stove 

• Multiplication— 1', 2-, and 3-Dlgii: Studying pn>t>atMlity with a 
classroom lottery; drawing mart)les from ajar (40 mart^s—fed, 
blue, green, and yellow), receding each draw on a master chart, 
putting back into jar, studying the duut, discussing possiUe 
makeup of jar (e.g.. If drawing more red marbles, possibility that 
3/4 of maibles are red— 3/4 x 40 » 30 red maiUes.); discussing 
state lottery and using calculators to compute odds; visiting a bot- 
tling plant (C6ca-C(da, Pepsi) to see how many bottles arc filled 
per minute, per hour, per day and comparing the figures to filling 
bottles by hand, then setting up problems (e.g.. If 20 bottles are 
filled per minute, how many bottles are filled in 30 minutes?) 

• Division— I 2-, and S-Digit: Using computers and pencil and 
paper to compute 25 division prolsiems (idready programmed for 
computer) to see which method gets answers more quiddy and 
correctly; mass-producing 200 (easy recipe) sugar cookies, design- 
ing a package, and then decidii^ which is the most efficient plan 
for dividing cookies evenly among packages 

• Geometry: Constmcting paper airplanes, using different shapes for 
wing design, having a flying contest to detemnine best design, 
longest flight; comparing to modem aircraft; constniaing solar 
ovens (n)und, square, rectangular) and deciding which is most 
efficient 

• Time, Measurement, and Money: Using highway maps to plan a 
trip 300 miles (483 kilometres) from home (vary distance), deter- 
mining how long it will take driving 55 mph (88 kph) versus flying 
time, versus covered wagon, versus horsebadc; setting up a grocery 
store in class, bringing in items to be used in the store, shof^ing 
with monopoly money, tallying up the Mil and counting out correct 
change, then comparing how these activities are done in supemiar- 
kets today 

• Fractions: Writing fraction word problems, putting them on a 
computer, making a printout, and exchanging with classmates 

Fourth Grade 

• Review Addition and Subtraction Facts: Using computer to write 
addition and subtraction word problems, exchanging them with 
classmates to solve; playing 'Tour- Way Basic Fact" race, paitici- 
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paling on one of four teams, one using computers, one using 
calculators, one using pencil and paper, and one using an abacus to 
solve 20 basic facts, discovering which team solves all with 100 
percent accuracy first 

• Multiplication Facts: Using Popsicle sticks or tongue dqiressors 
to construct a pencil holder having equal numbers on each side 
(e.g.. If four sticks on each side, how many needed? If five sticks, 
how many?); using basic multi|dication fact sheets and calculators 
to find answers, race against a classmate to find out who finishes 
first 

• Division Facts: With the following materials, S-gallon (19-litre) 
bucket, one large toy dump truck and sandbox with sand, calculat- 
ing/estimating how many truckloads it will take to move one 
bucket of sand; comparing and measuring standards and modes of 
transportation at a sand and gravel pit; cutting and bringing flow- 
ers from a garden, distributirig flowers evenly among individual 
vases; experimenting with assembly line methods and individual 
assemldy methods 

• Time, Measurement, ai. ' Money: Pretending to purchase a meal 
from an actual menu, using calculator to total costs of all meals; 
discussing number of children who have pBpCf routes, discussing 
whs * time they get up in order to deliver all papers, discussing 
wha mode of transpoitatim they use, solving timeAlelivery 

f . ^ "ms in class, testing paper route delivery tiroes 

• Geanetry: r taking models of robots using only geometric sii >es; 
con5tiucting a mobile using geometric shapes with closed sur- 
faces, open surfaces, or both, by hanging the forms with a thread 
from a piece of cardboard, wire, or wood 

Third Grade 

• Numbers and Numeration: Bringing in items that use Roman 
numerals (clocks, books), comparing Roman numerals to standard 
numbers today, constructing large clay Roman numerals, practic- 
ing making number sentences and solving them; choosing a month 
and constructing a symbol (using tagboard, stickers, small objects, 
magazines, cutouts) for the current year, displaying and comparing 
to calendars of a'H:ient times; discussing how calendars were once 
made and how L are mass-produced today 

• Addition of Whole Numbers: Bringing in m airplane model and 
constructing listing the cost of each model and how much the 
class spent on airplane models; bringing in a shoe box to plant 
three or four bean seeds, charting daily growth, dividing with 
others into three groups (one group giving seeds water only, one 
group using commercial fertilizer and water, the third group using 
organic soO conditioner and water), totaling the number of inches 
each plant has grown at the end of three weeks, doing otal for 
each group and determining which group's plants grew the most 

' Subtraction of Whole Numbers: Studying population growth by 
making a chart and finding the differences in populations from 
1984 to 1985, discussing why populations change from year to year 
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in major cities; constnicting paper airplanes and flying them, 
dialling the distance each plme went, calcu/ating how much 
farther the farthest plane went, generating pioldems computing dif- 
ferent distances 

• Multiplication qf Whole Numbers: By means of school ditto r id 
photocc^y machiTies, generating multi(^ation proUems (e.g.. If 
the machine runs 20 dittos in one minute, how many will it run in 
five minutes?), serving by hands-on experience with machines, 
writing multiplication story problems on computer and printing 
out, sharing proUems wit the class as **teacher for the day'* 

Second Grade 

• Number and Numeration Meanings: Discussing how crayons, 
pencils, and paint Ixushes ate bundled into groups for shipment to 
schoo:i (e.g.. How many per box, does a large company such as 
Crayola count each box by hand or use a machine?), bundling in 
groups of ten pencils or paintbAishes 

• Patterning: Discussing patterns seen in daily life (e.g., floor 
patterns, fabric patterns), using yam md a harxlmade cardboard 
loom to weave a color pattern (e.g., ABAB or ABC ABC pattern) 

• Addition qf Whole Numbers: Putting a large number of punch-out 
or real coins of different denominations in a bag, taking a handful, 
arranging coins in order of value from greatest to least and deter- 
mining their value; putting money from a piggy bank ^nto a bag, 
gping on a field trip to a local bank and observing how machines 
are used to count coins; putting up a weather chart in the class- 
room, reporting the weatiier and charting on graph, tallyirig and 
putting up results on a bar gra(A at the end of die mcmth 

• Subtraction cfWhoU Numbers: Ko\t'^dLy\TigKQ\tf^ 

ers at a mail order store, choosing items for purchase from a 
catalog, idacing an order, checking orders with a calculator 

First Grade 

• Recognizing Numbers and Numerals: Touring the school and 
locating machines that use numbers; using '*task cards" at the 
school's typewriter center md following directions on the card 
(e.g., type five #1 s or six #2s) 

• Basic Addition Facts and Properties: Answering 25 basic fact 
questions on the computer (preprogrammed) and printing them out; 
dividing into two teams, one team using calculators, one team 
using pencil and paper, to solve 15 basic addition fact problems 
and deciding which team is more accurate and which finishes first 

• Basic Subtraction Facts and Properties: Dividing into two teams, 
one team using calculators, one team using pencil and paper, to 
solve 15 basic subtraction fact problems arxl deciding which team 
is more accurate and which finishes first 

« Skip C our Discussing how factories bundle large quantiJes of 
merchandise in assemUy lines; participating on one of four teams, 
each with a bag of pretzel sticks, and in assembly-line fashion, skip 
counting by 2s, 5s, and 10s, bundling them; visiting local bakery to 
follow up 
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Kindergarten 

• Position, Classification, and Patterning: Recording with a tape 
necoider different hand-cl24}ping and finger-snapping patterns; 
bringing in old keys from home and sotting them by various char- 
acteristics, discussing where the keys might have come from, what 
they were used for, and why we need keys; bringing in various 
carpet scraps and scarves, and discussing the patterns on these 
items, such as stripes arxl r^ating patterns; making a cardboard 
and string loom and creating a repeating weaving pattern 

• Recognizing and Counting Numbers, 0-20: Practicing ttie counting 
sequence, using a weight tied to a length of string to fonn a peiKlu- 
lum, counting along with it as it swings freely, stqyping and 
restarting the pendulum motion at the end of each counting se- 
qixnce, finally letting the pendulum swing freely without stopping 
it, discussing what types of things have pc^idulums and why; 
dropping appropriate numbers of objects through the slit in a milk 
carton while counting out loud, guessing how many objects there 
will be when the milk canon is lifted up; discussing why counting 
is important; going on a field trip to a bank to see how diey count 
money 

• Geometric Shapes: Walking around the classroom, school build- 
ing, or surrounding neighboihood looking for square shapes, dis- 
covering squares in overtiead light fixtures, window panes, doors, 
ceramic tile floors; constructing a "shoe box room" incorporating 
square objects; identifying various geometric shapes while using a 
computer graphics program, doing a computer printout of the 
shapes identified 

• Measurement: Collecting measuring devices such as rulers, yard- 
sticks, tape measures, measuring things in the classroom, measur- 
ing each other, deciding which form of measurement is most 
accurate, discussing how large things are measured; collecting dry 
measurement devices such as spoons, measuring cups, paper cups, 
working in a measuring center with sand and water, guessing how 
much certain containers will hold, visiting the school cafeteria to 
see measurements being made on a larger scale 

Instructional Strategies for Science 

The student should understand relationships between science 
principles and technological systems. 

Integrating technology and science skiUs within the common 
education core includes examples such as the foUowing: 

Fifth Grade 

• Plants and Animals of Long Ago: Creating jewelry, using forest 
materials such as cones, feathers, animal bones, seeds c^* nuts, and 
writing a legend that describes the significance of this piece of 
jewelry in an imaginary culture; using clay to make a model of a 
dirK)saur and exhibiting it in its natural environment; weaving a 
leed basket and comparing it to baskets made by modem methods 
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• Geology: Using various materials to grow crystals; discussing how 
crystals ait found in nature and the uses of crystals; building a 
model of a river to demonstrtte erosion; discussing the dynamics 
of moving witter and the resultant changes on eaith; building a 
model that diows how rocks absoibing water change their shape 
and l>reak down 

• Human Biology: Expmmenting with an electroencephalograph and 
an electrocardiograph* creitting a poster of one of the machines, 
arid including facts about its use today; creating a collage for one 
or more of die ftdlownig careers, including words describing the 
careen optometrist, oiAopedist, pediatrician, psychiatrist, psy- 
chologist, urologist; maintaining a journal of current articles about 
nutriti(Hi and its effects on the human body 

• Light Properties: Constnicting a periscope to demonstrate reflec- 
tion; constnicting a pinhcde camera to danonstrate how light rays 
travel; cmstructing a smoke box to der..anstrate how li^ travels 

• Ecosystems: Creating a board game of a pond ecosystem to under- 
stand the concept of balanced systems; recreating habitats observed 
by making terrariums; reading A Letter from Archy, by Don 
Marquis; discussing tx)w luitural resources relate to jobs in a com- 
munity; and going on field trips to various job sites 

Fourth Grade 

• Life Cycles: Visiting a fish hatchery and studying fish life cycles; 
learning how controlled production of fish helps the food economy; 
gathering ^Ikwoims and raising them in the classroom, observing 
their growdi and devdopment, and discussing production of silk 
today; ocmstnicdng a food pyramid (chain) mobile to observe its 
complexity and relationship to personal, frfiysical maintenance 

« Electric Light Circuits: C(mstructing a woridng doorbell to study 
electrical currents; setting up an electric circuit and testing materi- 
als to see whidi will conduct electricity; constructing a telegraph 
sounder to communicate with a friend at a distance 

> SoUa- System: C(Histrucdng a solar oven, cooking foods and 
omiparing the efficiency of different oven designs; making a 
modelAnobile of the solar system; constructing a model of the 
moon to study its path 

• Cells, Tissues, and Your Body: Constructing cell models and 
observing the reactions of cells when placed in different solutions; 
preparing a scrapbook of clippings from newspapers or magazines 
concerning the body, watching for new technology about organ 
transplants, bone banks, skin banks, and the like; investigating 
hazards to the human body posed by space travel or underwater 
exploration and designing a warning poster to alert people to such 
hazards 

• Vibrations and Sound: Constructing a tin-can banjo and predicting 
sound pitch, comparing it with a manufactured banjo; constructing 
a vibrating column, noting the principle that the longer the column 
of air set in vibration, the lower the pitch; constructing a rubber- 
band banjo and comparing it with the tin-can banjo and the com- 
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mercial banjo; using pop bottles filled with water at different levels 
to participate in a pop bottle band 

Third Grade 

• Properties of Air: Producing oxygen, using a flask, glass tube, and 
rubber stopper (production of oxygen and its importance in space 
travel); constructing a submarine to show air pressure, hypothesiz- 
ing how a submarine submerges and surfaces; studying air pres- 
sure, using water, canltx>anl, and a ^ass 

• Bones and Muscles: Using a bathroom scale to identify muscle 
strength; discussing (Mher technological ways to measure strength; 
discussing the technology of glue-making (fhim horse bmes), 
making taking a tour of a hospital, seeing X-rays of bones in 
different stages of development; comparing how broken bones or 
pulled muscles were identified 100 years versus today 

• Heai and Temperaiure: Experimenting with colored paper and heat 
absorption and relating the results to Made solar panels used on 
houses today; using sand, color, and heat from sun or heat lamp, 
recording different temperatures; discussing ttie effects of clothing 
colors in different weather, demonstrating air pressure versus 
temperature; learning tfiat as water temperature changes, water 
level changes accordingly 

• Communities of Living Things: Listing the various foods people 
eat; discussing the impoitance of forest and other plant communi- 
ties as a source of food for humans and aiimals; visiting a grocery 
store and, upon return, making a chart or gnv)h of the foods 
derived from forest plants or collecting food labels and categoriz- 
ing them into plant communities; collecting bugs to study in a 
classroom community; setting up a plant terrarium in a tank or 
glass jar, adding aphids and ladybugs (ladybugs will eat afdiids, 
which destroy plants); discussing and relating natural insecticides 
used in fanning today 

Second Grade 

• Moving Things Have Energy: Constructing a model of a screw to 
demonstrate how a screw is a simple machine that can multiply a 
force; constnicting a "spool machine" and studying its movement; 
constmcting a windmill; constructing a solar windmill and observ- 
ing its movement, noting how weather affects its movement 

• Three States cf Matter: Heating water in a teakettle and watching 
water change to steam; predicting the time it will take for ice cubes 
to melt; peeling an orange or opening containers of perfume, 
pickles, and shaving lotion and identifying these items by odor, 
identifying natural resources from which home building materials 
are derived and constnicting models 

• Plants and Seeds: Experimenting with bean seeds to see how food 
is stored in each seed; displaying names of forest-related careers 
and obtaining pictures for a bulletin board display; and visiting a 
sawmiU, nursery, or other job site involving plants 



• Waste Management: Demonstrating how water can be purified, 
using water filters; making glue and testing its effectiveness, 
studying how glue is made today; taking a field trip to a waste 
management plant 

First Grade 

• P{aniam<i4ni>na/N««(fa; Experimenting with orie plant in the 
shade and one in die sunlight, chaiting their growth, relating the 
results to agriculture and weather to see that some areas are natu- 
rally better for growing; creating an ant form and observing the 
needs of ants and how they woric together attaching ^^hes of 
cardboard to several leaves of a {dant, removing the cardboard after 
four days, observing ttie changes and learning the importance of 
not blocking the sunli^ from plants 

• Time Measurement: Discussing ccmcepts of "near" and "far," using 
a magnifying glass, telescope, and the naked eye to observe 
objects; measuring different objects with hand measuring tools 
such as rulers and string and determining whidi are more s^ccurate; 
discussing other ways of measuring objects 

• How Things Move: Observing and comparing the speed of objects 
on a rough surface, usii>g small toy cars, recording and chaiting 
results, and relating the results to highway pavement; visiting a 
safety center, a depaitment of transpoitation, or an airpoit, to 
discuss how things move and the ways of measuring speed (e.g., 
radar) 

• Soil and Air: Collecting samples of soil (e.g., gravel, clay), plant- 
ing seeds in these different soils and charting growth; discussing 
natural soil and its suitaUlity for farming; planting seedlings or 
fast-growing beans in "milk carton" pots (four beans in each pot), 
treating some with fertilizer in varying amounts, observing their 
growth, and relating it to the use of fertilizers today; discussing 
ways of predicting weather and its effect on plants to ensure 
successful growth 

Kindergarten 

• Describing Objects: Woricing in learning centers, using the five 
senses to describe human-made versus natural objects; taking part 
in a five-senses "show and tell" 

• Time Intervals: FiUing jars with dinerent liquids: honey, water, 
com syrup, and so on, dropping a marble into each jar and observ- 
ing the movement of the marbles, noting which are fast and which 
are slow, aiKl comparing them with other things that move fast and 
slow; constructing a lima bean garden using cotton and water, 
observing daily events, including which seeds sprout first, record- 
ing eadi day's results; talking about planting and farming today 

• Objects and Motion: Making a simple pulley system, using cord or 
yam and draping the cord over a doorknob and testing the pulley 
system; coUecting pictures of machines that drop and lift, such as 
aiiplanes, cranes, submarines, and labeling them as to whether they 
drop, lift, or both; experimenting witii the path of a rolling object 
and a shding object 
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• Properties cf Living Versus Nonliving Tilings: Identifying wic or 
more living and nonliving things, using only tactile peioqxions and 
a '^touch-feel box," making a touch-feel box; coUecdng items or 
pictures and categorizing them as "once were alive,** '"never alive," 
or "alive," including pictures of lawnmowers and typewriters 

Instructional Strategies for History-Social Science 

The student should understand relationships between history- 
social science concepts and technological systems. 

Integrating technology and history-social science skills within 
the common education core includes examples such as the following: 

Fifth Grade 

• Becoming a Nation— 13 Colonies: Making time lines of U.S. 
history; making a class recipe book of cokmial foods; woiking 
together to prepare a colonial meal; learning to constnict a lantern; 
making soap and testing its effectiveness; comparing traveling by 
Conestoga wagons to automobiles. Colonial ships to modem 
shipping 

• Civil War: Constructing a cottm gin; holding a mock election 
(Lincoln versus Douglas); researching and repotting on technokigi- 
cal advancements in weapons since the Civil War 

• Westward Movement: Comparing transpoitation modes of die 
homesteading fanner in the 1800s to cross-country iravel today; 
dramatizing a tale about one of the following people: Daniel 
Boone, Davy Crockett, or Johnny Appleseed 

• The United States Grows and Changes: Listing four inventions in 
communication since industrialization and constmcting one; 
making a chart of power used to run madiines before industrializa- 
tion and after, studying mass production and how it enables the 
manufacmrer to produce goods quickly and in great quantities; 
dividing into two teams and, fonning an assembly line, producing a 
tin-can telei^ne 

• The United States in Today's World: Qipping newspaper articles 
to identify slanted versus objective writing; making scn4)books of 
newspaper articles that describe life in the past« present, aid future; 
smdying the evolution of the automobile; designing an autoi^nobile 
of the future and describing how it works; bringing in model cai^ 
to construa in teams as in an assembly line; discussing changes in 
flight over the past 80 years; looking at a picture of the Wright 
Brothers' airplane and discussing its design; worlung in teams to 
produce a classroom quilt, each square depicting a characteristic of 
one of the SO states, embroidering or crayoning the fabric and then 
machine sewing it to produce a quilt 

Fourth Grade 

• Geography of California: Making a relief map of California, using 
flour, salt, water, or clay; visiting a 4-H Qub, viewing animals, 
how they are taken care of, where they live in California, and how 
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they help our state's economic growth; predicting the weather 
(making a chart) and comparing with dsdiy weather reports on 
television 

• First Californians and Mission Days: Constructing a model of an 
Indian village; weaving baskets using clothesline, yam, and 
tapestry, comparing to a baskerbought in a store and the length of 
time to produce by hand versus machining; visiting a California 
mission and comparing the original stnicture to portions of the mis- 
sion that have been restore, then assembling, as a class project, a 
sugar cube mission 

• Gold Rush: Setting up a mining camp in class, con^cting a 
sawmill, sluice box, cradle, water wheel; comparing how gold was 
mined in eaily days versus roday; making models of eariy covered 
wagons, discussing the three routes the forty-niners took to reach 
California and how kmg it took, comparing how long it would take 
today, using a car, plane, or boat 

• Calffdmia in the New Century: Comparing and cmistructing Indian 
housing of yestetday versus Indian reservation housing today; 
exploring and researching the fishing laws in California, answering 
questions such as are there fishing seasons, are there limits on the 
numbers of fish that can be caught? 

Third Grade 

• Learning About Communities: Drawing a map of the classroom, 
labeling cardinal directions, and making a key, working either 
individually or in small groups; making a model of the school 
grounds and labeling impoitant school locations, including arrows 
directing students to fire drill exits; taking a field trip to a major 
business in the school's community and discussing how a business 
helps support the community; bringing tools from professions and 
trades sudi as dentistry, law enforcement, carpentry, and having a 
hands-on exercise or career day, sharing the tools and their uses 

• Living in Different Communities: Making transportation collages or 
modek including systems that use monorails, cable cars, buses, 
aiiplanes, trains; bringing a copy of a bus schedule and omiparing 
it with computerized airiine schedules; constructing two models of 
a town, the first showing the town soon after it was fouiKled and 
the second showing the town as it appears today 

• Farms Support Our Community: Comparing crop growth of a 
classroom garden, using modem methods (fertilizers, vitamins, 
pest repellents) versus a garden without modem technological aids; 
splitting into two teams to make butter, one team asing a food 
processor and one using hand power to chum the butter, comparing 
woric time, taste and texture of butter made by both methods; split- 
ting into two teams to make ice cream, one team using an electric 
ice cream maker and one using a hand-cranked machine, compar- 
ing work time, taste, and texture of the two methods; constructing a 
greenhouse, using straws, plastic wrap, and other similar materials, 
then comparing plant growth in the greenhouse with growth 
outside it 



34 

ERLC 



• Citizenshq) in the United States: Campaigning in front of a video 
camera for viewing by the entire class; holding elections (immary 
and general), tallying votes and all campaign data by computer, 
comparing past, present, and future communication; constmcting 
tin-can telephones, then comparing communication by word-of- 
mouth chain with direct-line tin-can telephone; discussing tele- 
phone systems today and inventing a telephone of the future; 
visiting the telephone company to view the modem equipment 
that drives our telephone system and requires fewer operators 
thanks to computerized systems 

Second &: jde 

• Where We Work: Bringing in materials used by carpenters, tailors, 
clerical workers (e.g., hammer, nails, wood, needle, thread, school 
typewriter, computer), choosing one of these occupations and 
making a product, using these materials; making a hand-dipped 
candle and comparing the hand-dipped method to how candles are 
made today; constructing a model of a dairy fann (plastic animals) 
and inviting parents to visit the classroom farm; baking bread aiKl 
making butter to serv^e to parents when visiting the classroom 
farm; mixing ingredients to bake bread manually and with an 
electric mixer, and comparing the results 

• Communities Make Rules: Making a model of Washington D.C., 
using boxes of various sizes and making printed street signs to 
show directions and city niles; comparing hand signals to elec- 
tronic signals and discussing which are more efficient; writing 
classroom rules on the computer, printing and displaying them on 
the bulletin board; writing school safety rules, drawing ai^ropri- 
ate pictures, and creating a computer graphic program to print 
rules to display around classroom and school 

• Communities Long Ago and Today: Bringing modem toys to 
class, constructing toys of long ago, using wood, string, sticks, 
and comparing the two; comparing candlelight and flashlight illu- 
mination, making hand -dipped candles for the comparison; using 
clay adobe bricks made in class to construct an Indian pueblo and 
comparing it to high-rise apartments of today 

• Celebrating Holidays Around Us: Using computer graphics to 
make cards for all holidays; preparing foods from diflerent coun- 
tries to celebrate holidays; participating on an assembly line to 
create classroom decorations for each holiday celebration 

First Grade 

• Alike and Different: Using various materials in an assembly-line 
style to design a car for the production of a train; creating a self- 
portrait with large t24)estry needle and yam, then discussing how 
portraits are alike and different; planting various seeds (lima 
beans, radishes, carrots) in small pots, using modem gardening 
aids (fertilizers, vitamins) on half the plants and only water on the 
others, and comparing the results 

• Family Needs: Drying some fruit on a drying rack made from 
cheesecloth stretched over a frame and some in the oven to com- 



pare the results; making a clay and Popsicle-stick model of a home; 
weaving a basket, using yam; fashioning a quilt from fabric 
brought from home 

• Uving in Neighborhoods in the United States: Making a Uble 
model of a neighborhood, labeling streets and showing direaions, 
houses, stores; setting up a mini-post ofHce in the classroom and 
delivering mail; studying restaurants in the neighborhood, plarming 
and serving a meal restaurant style 

Kindergarten 

• About Me: Participating in a Five Senses Month, preparing differ- 
ent foods to compare smeUs and tastes, making clay sculptures, 
making musical instruments, collecting items with different 
textures; creating a self-portrait, using computer graphics; con- 
structing a mobile, using magazine pictures to illustrate different 
feelings; constructing puppets to dramatize emotions and feelings 

• Family and Family Needs: Constructing puppets of family mem- 
bers, having parents help assemble; preparing two meals, using an 
electric hand mixer to prepare one and manually mixing the 
second, and comparing the time of preparation; taking a field trip 
to 2 restaurant or grocery store to see how food is prepared 

» The Community Around the School: Constructing a graph showing 
the modes of transportation classmates use; constructing models of 
cars, buses, and tricycles; walking through the neighborhood to 
observe homes and discussing differences between single-family 
dweUings, multi-family homes, building materials, new homes 
versus old homes; developing a ^'milk carton community/* decorat- 
ing milk cartons as houses and apartments 

• Tools: Completing a finger-painting activity and a brush-and-roller 
activity, noting differences, and discussing painting tools; making 
one batch of cookies by hand and another with electric mixers, 
comparing cookie results and preparation time; making a mobile of 
tools used in daily life from magazine or catalog pictures 
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Standaids for industrial and technology education explora- 
tions define a broad-based program that provides the 
middle-grade student with an intrgrated common education 
core. The standards {day a central role in teaching and 
reinforcing academic core content and skills, expand the student*s 
emfdoyability and career awareness, and promote the individual's 
level of technical competence. 

The student of industrial and technology education explorations 
becomes familiar with historical, current, md potential develc^ents 
in industry and technology, as well as the effects of such develop- 
ments on consumers and members of society. As a result of paiticipa- 
tion in industrial and technology education explorations, the student 
entering hi^ school will be aUe to make informed careerA)ccupa- 
ticmal/educational decisions based on the knowledge and skills 
acquired and according to personal interests and aptitudes. 

The industrial and technology education exfrioration standards 
encompass career guidance; constniction technok>gy; communica- 
ticHis techr^ogy; manufacturing technology; materials; power, 
energy, and transportation tedmology; and tools and machines. The 
students* acquisiticm of new knowledge, devetoping awareness of 
individual interests and abilities, and application and transfer of skills 
learned in other disciplines are tiie fundamental goals of this program. 

Educators should refer to the Program Frameworic section of this 
document for a discussion of the broad corKeptual components and 
specific elements guiding the development of the starKlards listed 
herein. 
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1 ( areer (aiidaiu o Career guidance in exploring industrial and technology education 

in I echnoloiiN ^ essential component in a systematic and articulated carcer- 

^ planning program, providing smdents with self-appraisal activities, an 

understanding of career clusters, and career development based on 
transferable skills. 

Standard The student will understand a variety of technology career 
clusters and develop an awareneww of career development based on 
transferable skills. 



Construction technology is a diverse, complex field that meets the 
equally diverse and complex needs of a technological society. 

Standard The student will describe the historical and potential role 
of construction technology in the United States. The student will 
ident^ major components cf construction technology. 



3. ( Onstruiiioii I ^ chiiiijuos Construction techniques include those systems, processes, and 

materials incorporated in the development of structures to meet 
human needs. Understanding the relationship of such techniques to 
the total constniction process requires a review of the role that con- 
stniction holds in society and knowledge of five basic types of con- 
stniction. 

Standard The student will ident^five types cf construction, explain 
three steps in the construction process, and describe the role con- 
struction has played in the development cf the United States. 



4. ( Onst ruction Manajienient Construction management involves planning, oi:ganizing, and control- 
ling all phases of construction and is central to the study of the 
construction industry. 

Standard The student will explain the role of planning, organizing, 
and controlling construction activities, list the steps in construction 
planning, read and identify different types of construction pri.us, and 
discuss the import(mce of management in the construction process. 



5. Preparation for Preparations for construction activities include community planning, 

(\)nsl ruction surveying, and site preparation. 

Standard The student will list three steps required in preparing for 
construction, explain the use of surveying and mapping, use surveying 
tools and procedures in surveying activities, and discuss the impor- 
tance of community planning and site preparation. 



6. ( onimuniciif ions Communications technology is a highly complex and sophisticated 

1 01 hnolouN ti^ix of processes and systems that affects all levels of society. 
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6. Communications Technology Standard '^he student wiU understand several u nmunication pro- 

( Continued, cesses and their importa^e in the total communications system. The 

student will understand how the total communications system ijffects 
society. The student will define communications and identify forms of 
verbal and nc .iverbal communications. 



7. Computer-Basf ' Fourtypcs of human-machine communication systems incorporating 

('oniniunication computers are computer-aided design, computer-aided engineering, 

S \ stems computer-aided dniifting, and computer-aided robotics. 

Standard The student will explain four types of computer-based 
communications systems. The student will discuss machines and 
people communicate and explain the role of computers in communi- 
cations systems. 



H. Audio ( ommunications Sound waves, electricity, and light are used to transmit inforaiation, 

using audio devices common in everyday experience. An understand- 
ing of how audio signals are transmitted and received is fundamental 
to the study of communications technolog}'. 

Standard The student will understarul how sound is transmitted via 
telegraph, tehphone, radio, tape recorder, and stereo systems. The 
student will understand sonar, laser light, and fiber opt'c-transmitted 
sound. 



^. Visual Comniunicaf ions The study cf symbols, symbol conventions, visual design, printing 

techniques, i^tography, holography, drafting, and similar forms of 
nonveibal communication is essential in a society dependent on visual 
representations. An understanding of visual communications systems 
provides fcr the development, control, and application of visual 
information. 

Standard The student will explain the use cf symbols in visual 
communications. The student will understand the design-analysis 
method of graphic design and will be able to identify various printing 
methods. The student will complete a sequence cfdrcfting exercises, 
including sketching, design, orthographic projection, and pictorial 
drawings. The student will understand the importance of nonverbal 
communication. 



10. Computer- Aided Highly developed computer systems make it possible to create. 

Drafting control, and relay design infomiatioa Familiarity with these systems 

as informational and procedural tools is important in carrying out cer- 
tain occupational tasks. 

Standard The student will explain how the drcrftingl design-analysis 
method is used in computer-aided dr<rfting. The student will identify 
various printing methods and devices that interface with computers. 



1 1 . Telecommufiications Telecommunications, the electronic sending and receiving of infor- 

mation, is the most rqMdly eiqMUiding communications technology of 
the 1980s. Students should understand how radio and television com- 
munications make it possiMe to communicate with large audiences in 
many pans of the worid, simultaneously. Space satellites, masers, and 
lasers are die new technologies of teleccxnmunications industries. 

Standard Hie student will d^ne telecommunications and explain the 
bask principles of radio and television transmission and reception. 
The student will examine telecommunications as a recreational, edu- 
cational, and social force. 



The future of communications is being siiaped by thr versatility and 
capabilities, both current and potential, of the miciocomputer and the 
microprocessor. Communications systems have progressed from 
magnetic to optical, and from analog to digital. System size and cost 
have decreased while power and application have coirespondingly 
increased. 

Standard The student will compare industrial and personal applica- 
tions of selected forms of communications technology. The student 
will understand the relationships of cost, size, power, and {^plication 
to communications technology developments. 



Manufacturing Understanding how manufacturing enterprises are organized is 

Technology fundamental to knowing how goods and services are produced and 

provided in the worid economy. The study of the manufacturing 
system includes an analysis of present and historical relationships to 
the American economy, organizp^ion and ownership fonnats, employ- 
ment 0[^rtunities, prerequisite skiUs required of system participants, 
and the impoitance of manager-worker interaction. 

Standard The student will identify products mamrfactured through 
custom and mass production methods. The student will describe ^iow 
raw materials are processed into finished products through six steps 
of production. The student will understand how basic economic prin- 
ciples relate to 'amtfacturing. The student will discuss human skills 
required to operate a mantrfacturing enterprise. 



12. New Comitiunieation 
Technology 



14. Manufacturing Modem manufacturing practices require a thorough understanding of 

Organization and manufacturing firm organization, capit'^J, and operational principles in 

Finance ^^^^ operate a successful manufacturing enterprise. 

Standard The student will defire three forms of business ownership, 
describe how businesses are financed, and read an organizational 
flow chart. The student will organize and operate a mass production 
company for profit. 
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15. Ifi ! oritiil I)c\ elopnun! The industrial revolution dramatically afTccied how wc live today, 

of Maniifuc iurin^ Understanding how the industrial revolution led to the mass produc- 

tion of product^ and with engines eliminated die need for human, 
animal, and water power provides a rationale for socioeconomic 
shifts. An awareness of technological changes that have taken place in 
American mamifacturing enterprises provides insist into what the 
future holds for manufacturing industries. 

Standard The student will explain three major changes in manirfac' 
taring that occurred during ^ industrial revolution. The student will 
define reindustrialization. The student will discuss how computer- 
aided engineering and computer-aided mamtfacturing will change 
future production methods. 



16. Manufacturing: Manufacturing systems incorporate tools, materials, and processes to 

System ^nd Process produce goods. Manufacturing processes are defined by specific steps 

that provide for the manufacture of goods in mass quantities for 
consumptiort An utxlcrstanding of manufacturing systems and 
processes provides insi^ into diverse career oppoitunities requiring 
various levels of education and training. 

Standard The student will explain matwfacturing as a three-part 
system with four inputs and six processes. The student will describe 
distinctions between mass and custom production and define terms, 
including cost estimation, market research, ux>Ung'Up Jigs, fixtures, 
quality control, reject, production loss, standards, and trial run. The 
student will gain an awareness of the concept of career development 
based on transferable skills. 
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1 7. Manufacturing an(t Manufacturing activities in the United States operate within a free 

V rce Knu rprise enterprise system. An understanding of the free enterprise system is 

essential to a complete appreciation of manufacturing systems, 
processes, and structure. 

Standard The student will understand the free enterprise system and 
correctly use related terms, including free enterprise, supply and 
demand, prosperity, recession, depression, productivity, automation, 
robotics, and standard of living. 



IS. Materials The process of converting raw materials into industrial materials and 

the conversion of both raw and industrial materials into finished 
products is furxlamental to industry and technology. Understanding 
material sources and physical properties and how materials are 
processed into useful goods is basic to an understanding of industrial 
systems. 

S tandard The student will understand the fundamentals of processing 
raw and industrial materials into finished goods. 
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19. Material Processing Material processing, with the purpose of conversion into useful 

goods, follows a structured sequence, typically involving pre- 
processing, processing, aiid postpnxessing. In order to understand the 
conversion of raw and industrial materials into useful products, 
producers and consumers must understand the sequential elements of 
material processing. 

Standard The student will understand and explain a basic three-step 
material-processing sequence. The student will understand related 
industrial material processes: forming, shaping, and joining. 



20. IMastic and ( omposite The rapidly expanding variety of synthetic materials, their ap|Aica* 

1 echn<)l<)i!> ^ ^ corresponding growth oi related industries demands an 

understanding of synthetic materials' chemical and physical charac- 
teristics and production and processing techniques. 

Standard The student will explain the difference between thermo- 
plastic and thermosetting synthetics and explain how titey may be 
produced and mamrfactured into useful goods. The student will 
understand synthetic application criteria, perform calculations re- 
quired of a specific synthetic product, and construct the product, 
employing a variety of tools, machines, and fabrication techniaues. 



2 ! . \)t !al I i chnolouv Consumers and producers of metals and metal products must under- 

stand material characteristics and production techniques involved in 
metal industries. 

Standard By participating in metal fabrication activities involving 
appropriate tools, machines, and techniques, the student will under- 
stand metalworking techniques, identify and describe characteristics 
of commonly used metals, and understand a variety of career oppor- 
tunities in metal technology. 



12 \^no(i liUinni^^v Consumers and producers of wood and wood products must under- 

stand the material characteristics and production techniques involved 
in the wood industry. Wood properties — durability, warmth, beauty, 
strength, and ease of shaping — provide for uncommon career, avoca- 
tional, and aesthetic expression opportunities. 

Standard By participating wood fabrication activities involving 
appropriate tools, machines, and techniques, the student will under- 
stand woodworking technii^ues, identify and describe characteristics 
of commonly used woods, and learn about a variety of career oppor- 
tunities in wood technology. 



Power, energy, and transportation technologies fulfill a prominent 
role in the growth and development of social, cultural, and techno- 
logical systems. 
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23. P(mer,Fn#»rKv,and Standard The Student wUl uiiderstaild hew developmenis in Umd, 

Transportation Tei hn()i<;^v water, air, and spoce travel Uifluence our social, cultural, and techno- 

(I < >nnnued) logical systems. The student will understand power and energy 

concepts, including source depletion and alternatives. The student 
will define energy, power, and force. The student will explain poten- 
tial and kinetic energy. 



24. Air/Space Tran^ portation Explorations into space have resulted in the development of new 

materials and systems. 

Standard The student will understand and appreciate the existing 
and potential variety of airl space vehicles. The student will under- 
stand fundamentals of air/space vehicle designs and power sources 



25. Ljnd i ransporfation The qiiotation, "America nins on wheels,*' expresses a depeiidency on 

automobiles, trucks, and trains. With this dependency, it is important 
to understand how the predominant land transportation system 
developed and what role it plays in technological society. 

Standard The student will understand the development cf the com- 
plex interstate road system and the relationships cf major road and 
rail links to our economic society. The student will understand the 
concept of interstate commerce and transportation of goods. 



2(k W Mi l I r jnspurt jtion Waterways have long served humankind as an inexpensive and easy 

means for moving goods and people. Water transportation still plays a 
vital role in worid commerce, national defense, and recreation. 

Standard The student will explain how water transport has moved 
and continues to move people and goods by various water vehicle 
designs. 



27 ) fu ru% Soin i i s The technological worid is dependent on the burning of polluting, 

nonrenewable fossil fuels. Recognizing this dependence, it is impor- 
tant to understand issues related to the consumption of fossil fuels and 
to be aware of alternative energy souires. 

Standard The student will identify major sources of energy now in 
use, their effects on the environment, and the alternative energy 
sources available or under development. The student will also gain an 
appreciation for energy conservation. 



28. KruTj;\ ( Orutrsion 



The conversion of energy from one form to another is a fundamental 
process that provides electricity, powers uiechanical engines, and 
performs other mechanical functions. 

Standard The student will understand hydraulic, solar, and wind- 
generated electrical power. The student will understand the opera- 
tional principles of reciprocating and rocket engines. 
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Once energy is converted into a usable fomi, it must be transmitted in 
order to provide power to perfonn useful woik. This concept of 
energy transmission is necessary to the uiiderstanding of how electri- 
cal and mechanical eneigy are delivered to provide usable power. 

Standard The studem will understand how electrical power is 
transmitted. The student will describe four parts of a mechanical 
transmission and three types of mechanical power. The student will 
explain the difference between hydraulic and pneumatic power. 



30. Simple Nlachines The principles of simple machines can be used to convert energy into 

usable power. 

Standard The student will describe six simple machines and discuss 
how the principles cf simple machines are used to convert, transfer, 
and change energy into usable or desirable power. 



31, KlectriciJ j -Kledronics Technological advances are predicated on developments made in the 

field of electronics, electrical power, and the transmission of informa- 
tion. 

Standard The student will describe the d^erence between AC and 
DC current. The student will identify simple electronic components, 
explain their use, and construct simple electronic circuits from 
ident^ed components. The student will understand basic electronic 
theory as it relates to current, voltage, and resistance. 



32. Tools and Mac hinc s The proper and safe use of tools and madiines in the forming, shap- 

ing, and fabricating of materials is integral to Cic study of technology. 
The uTKlerstatKling of how to use machines correctly ini safely in 
specific applications is essential. 

Standard The student will identify and use common hand tools and 
specie machines in a sqfe and proper manner. The habits and skills 
acquired by the student will be practiced and carried over to future 
environments where tools and machines are present. 



33. ( arcer (luidancc A comprehensive guidance program is based on the belief that all 

students should receive the benefits of a guidance program designed 
to meet their cducatiorud, social, persorud, and career needs and that 
such a program should be an integral pan of a school's total educa- 
tional oflTering. 

Standard Guidance services will be provided to assist all studem . in 
determining their interests, aptitudes, and abilities: selecting the 
program that meets their career-vocational preparation goals; and 
expanding their individual options. 



29. Power and Ener};\ 
Transmission 
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34. (;ender Kqiiitv A key factor in expanding educational options for all students and 

preparing them for paiticipation in a technological worid is the ability 
to adapt to the changing attitudes and trends that are affecting tiie 
lives of all students today. 

Standard All students will be portrayed as possessing a full range of 
aptitudes, skills, and emotional expressions. 



35. L( adersliip All students will have the opportunity to paiticipate in the leadership 

development activities that are an integral component of industrial 
and technology education courses and programs. Leadership develop- 
ment shall focus on peer-based skills, including the interpersonal, 
communication, business meeting, and personal business skills 
necessary for relating successfully to society. 

Standard Students will develop the ability to plan together, organize, 
cmd carry out worthy activities and projects through the use of the 
democratic process. 



All students will be aware of potential hazards, safety niles and 
regulations, and effective ways of handling accidents as they occur. 

Standard The student will have a thorough knowledge of skills and 
attitudes concerning the sctfe use of tools, machines, materials, and 
processes and will demonstrate this ufiderstanding at all times. 
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Industrial and technology education explorations standards integrate 
academic core skills, including: 

Language Arts 

• Developing oral skills by making presentations and participating in 
discussions 

• Expanding writing skills by making and submitting repoits 

• Studying and learning vocabulary in context 

• Increasing reading compreh^ion skills 

• Developing listening skills during lectures and discussions 

• Using critical-thinking skills to analyze and ap(4y iiKlustrial and 
technology education concepts 

• Interpreting and analyzing visual information 

• Learning the use of a technical dictionary 

Mathv^niatics 

• Reading and interpreting charts and graphs 

• Employing a variety of measuring instruments 

• Performing calculations 

• Solving problems of quality control and product cost 

• Studying prcxluctionAime concepts 

• Computing expenses and costs 

• Inter^;ieting schematic diagrams 

• Reading and intcipreting scales, gauges, and settings 

Science 

• Investigating emerging electronic and Op^ jal methods of audio 
communication 

• Investigating magnetic forces and electrical currents 

• Studying the nature and role of heat and electricity in technological 
applications 

• Identifying examples of elements and alloys by means of their 
physical properties 

• Understanding that energy appears in many fomis and is defined as 
the ability to do work 

• Studying basic concepts, including lift, drag, mass, weight, time, and 
velocity 

• Understanding applications of the inclined plane, lever, gears, and 
pulley systems in the design of tools and machines 

History-Social Science 

• Studying the growth and change of American technology 

• Learning that expeditions into space have provided usefiul informa- 
tion and materials 

• Studying the influence of entrepreneurs and inventors on technology 

• Learning that the economic and social growth in society has resulted 
from a highly sophisticated communications technology 

• Studying the evolution of characters or symbols from eariy hiero- 
glyphics to computer representations 
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• Investigating the relationship of visual communication technology 
to the life of the individual 

• Studying the development of computer-aided design 

• Exfdoring the development of visual communications systems 
from silent Uack and white movies to electronic color reception 
(television) 

• Appreciating the social, cultural, and economic impact of land 
transportation systems 

• Studying the development and socioeconomic impact of water 
transportation systems 

Visual and Performing Arts 

• Appreciating the impact of graphic displays and use of color via 
electronic design 

• Developing and refining the skills, knowledge, and understanding 
necessary to make aesdietic judgments 

• Engaging in creative activities that help to develop personal insight 

• Understanding design as it applies to aerodynamic forces of 
friction and resistance in transportation vehicles 
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Standards for industrial and techrK)logy education specializa- 
tions are distinct components of a technical core designed to 
span instruction in the comprehensive high school, the 
regional occupational center^rogram (ROC/P), adult 
education, and California colleges and universities. 

The specializations develop from integrated components of 
technology within the second administrative level of the model 
framework — industrial and technology education explorations. These 
specializations emerge in seven distinct curriculum clusters: construc- 
tion technology; diversified occupations; electronics techrK)logy; 
manufacturing technology; power, energy, and traasportation technol- 
ogy; visual communications technology: drafting; and vi.sual commu- 
nications technology: graphics. 

As students proceed through industrial and technology education 
specializations, alternatives are provided, with the assurance that the 
paths they choose are directly related to their career, personal, and so- 
cial goals; that badges exist to help students move from one patii to 
another as they mature and develop through their high school years; 
and tfiat students are able to take tiie necessary prerequisite courses 
for their chosen paths. 

In early high school offerings, industrial and technology educa- 
tion specialization standards support programs that address a specific 
cluster, are broadly designed in curricular scope, and are integrated 
within the common education core to provide for the general educa- 
tion of all students. Occupationally specific and trade and industrial 
standanls for tiiird- and fourth-year comprehensive high school*aged 
and postsecondary or adult students are likewise found in industrial 
and technology specializations cluster areas. Specializations at this 
level are specific to one of the seven cluster areas described and 
integrated with the academic core. 

Students whose career goals include employment immediately 
after high school as well as students who plan to continue their formal 
education beyond high school enjoy access ;o industrial and technol- 
ogy education specializations programs. 
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Model standards for each of the seven cluster areas are listed 
individually in the following seven sections of the document. 

Educators should refer to the Prognun Fhmewoit section of this 
document for a discussion of the broad conceptual components and 
specific elements guiding the development of the standards included 
herein. 
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Construction Technology 



Construction technology standards focus on general construction 
technology, cabinet-mill technology, himiturc technology, building 
trades, heavy equipment, patteni*making, boat building, and entrepre- 
neurship. The student's acquisition of new knowledge, development 
of awareness of individual interests and abilities, and application and 
transfer of skills learned in other disciplines are fundamental concepts 
in this cluster. 

The student of construction technology becomes familiar with 
historical, current, and potential developments in industry and tech- 
nology, as well as the effects of such developments on consumers and 
members of society. As a result of participation in constiuction 
technology, the student will be able to make informed career/occupa- 
tional (educational) decisions based on the knowledge and skills 
acquired aiKl according to personal interests and aptitudes. 

Contents 

1. Orientation 

2. Safety 

3. Planning/Design 

4. Hand Tools 

5. PortaHc Power Tools 

6. Machine Usage 

7. Measurement/Layout 

8. Joints 

9. Gluing and Qamping 

10. Fasteners/Hardware 

11. Abrasives 

12. Finishes and Coatings 

13. Materials 

14. Mass Production 

15. European System 

16. Plastic Laminate 

17. Cabinet Estimating 

18. Print Reading 

19. Computer Applications 

20. Subsystem Assembly 

21. Hardware 

22. Installation 

23. Jigs and Fixmres 

24. Millwright 

25. History of Furniture 

26. Wood Carving 

27. Laminating and Bending 

28. New and Emerging Technology 

29. Veneers 

30. Repair and Reflnishing 

31. Upholstery 

32. Inlaying and Marquetry 



33. Construction Estimating 

34. Materials 

35. Zone/Code 

36. Mapping/Surveying 

37. Level/Transit 

38. Foundations/Roors 

39. WallsyPartitions 

40. Root Framing Systems 

41. Welding 

42. Rooflng 

43. Electrical Wiring 

44. Interior and Exterior Fmishes 

45. Floor Covering 

46. Metal Cbnstruction 

47. Headng/Cooling 

48. Plumbing 

49. Masonry/Concrete 

50. Insulation 

51. Glazing 

52. Building Maintenance 

53. Landscape Design 

54. Hoistin^ranes 

55. Earth-Moving Equipment 

56. Ditching/Trenching 

57. Pump Operation 

58. Compressor Operation 

59. Foundry 

60. Plaster/Trim Mold 

61. Fiberglass Mold Development 

62. Boat Building 

63. Residential Management 

64. Commercial Construction Management 

65. Stage Technology 

66. Career Guidance 

67. Gender Equity 

68. Leadership 
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1 Orientation A student needs to know what is expected in order to work effectively 

in the classroom and, in turn, to understand what will be learned in 
the program. 

Standard The student will know and understand classroom proce- 
dures. 



2. Safet> In construction, the single most expensive aspect of business technol- 

ogy of concern to employers, other than wages, is worker safety. Cal- 
OSHA claims and related legal expenses can be very costly; there- 
fore, thorough safety instniction is required of all workers. 

Standard The student will have a thorough understanding of all 
aspects of scffety operations and instructions involving the commer- 
cial and residential construction industry. 



3. Planning Design Design or design selection is basic to the production of a quality 

product so that it can be produced economically, be fuiK:tional, and fit 
into the environment in which it will be used. 

Standard The student will develop aesthetically pleasing products 
designed for ease of fabrication. 



4. Hand Tools Proper selection and use of common hand tools is necessary for 

successful wood construction. 

Standard The student will be proficient in the sctfe use and care of 
basic hand woodworking tools. 



5. Portable Power 1 ools Knowledge of the safe and skillful use of portable power tools is 

necessary to successful wood construction. 

Standard The student will be skilled in the safe use of portable power 
tools in the construction area 



6. Machine L se Machine tool sKills arc essential for any trade in construction technol- 

ogy. 

Standard The student will be able to select and safety operate 
specific machine tools needed to complete a task 



7. Measurement/Layout essential clement of quality product development and production 

is the proper reading of plan measurements and the conversion of t^^is 
infomiation to rough and finished measurcments. 

Standard '^he student will be proficient in the reading of a rule to 
If 16 of an inch (1 6 mm) He/she will be able to transfer the mea- 
surements from the plan to the project and to apply proper layout 
procedures 
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K. Joints 



A critical aspect of quality product fabrication is the proper design 
and construction of joints. 



Standard The student will able to identify and construct the basic 
wood joints used in the applicable construction trades. 



9. (jhiiiiji and ( lamping 



An essential element of quality product production is the proper 
understanding of gluing and clamping procedures. 

Standard The student will be proficient in the selection and applica- 
tion of the proper glue(s) and ckunps necessary in the joining of 
materials for an aestheticalfy pleasing and structurally sound prod- 
uct. 



!0. I astvntTsHardwure 



The 24)pearance and function of a quality product can be detemnined 
by the proper selection and installation of fasteners and hardware. 

Standard The student will be proficient in the selection and installa- 
tion cf the proper fasteners and hardware to be used on the product 
being fabricated. 



1 1. AbrasiNes 



The use of abrasives, particulariy abrasive papers for preparing 
finished surfaces, has been common in construction technology 
throughout the ages. In recent years, synthetic abrasives, which are 
faster, stronger, sharper, and generally better than natural abrasives, 
have been developed. As a result, the use of abrasives has been 
extended to cutting and shaping functions. 

Standard The student will know the varieties and characteristics of 
abrasives and be skilled in their selection and application. 



12. Finishtv and ( oatinys 



Finishing is an important function in construction technology because 
finishes protect the surfaces of the constructed products from discol- 
oration dx\d deterioration by the elements and enhance the beauty and 
general appearance of the products. The types and varieties of finishes 
and coatings used in construction technology range from the fine 
varnishes and lacquers used on furniture to common house paint used 
in building construction, fencing, and pilings. The application of 
finishes and coatings is part of almost all crafts within construction 
technology to the point of constituting a separate craft unto itself, i.e., 
painting and decorating. Almost all products of construction technol- 
ogy receive some kind of protective coating or finish. 

Standard The student will have knowledge and skill in the selection 
and application of finishes and coatings appropriate to the construc- 
tion project being finished 
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i * Matcrijls 



A study of materiab is essential to the understanding of wood prod> 
ucts and related industries. 



Standard The student will understand the manufacturing techniques 
used with lumber and in the lumber products industry and will 
identify, select, and use appropriate materials. 



ii \! PjmJ j,,-? :) The mass production process is of paramount importance in a highly 

technological society. 

"standard The student will have an understanding of the principles of 
mass production and the impact it has on the lives of people in the 
world today 



The European system of cabinetry is new to the United States and is 
an emerging concept in the cabinet industry. 

Standard The student will understand hoM' European cabinetry is 
constructed and will be familiar with the materials and hardware 
used in this style 



i** PLisfu i jniiP.utt Plastic laminates are an essential part of the cabinet industry. 

Standard The student will understand the process of laminating 
plastic as applied to the cabinet industry 



P. i abirut Fstini:itin<' Accurate estimation of job costs is essential for the livelihood of tiie 

cabinetmaker. 

Standard The student will develop the skills necessary to estimate the 
job costs of cabinetmaking 



IK (lint Rcadidu Print reading is the visual language of the construction industry and is 

essential to understanding the industry. 

Standard The stuaent will comprehend the symbols indicated on a 
print and will translate this i/rformation to the construction of usable 
items. 



V), i oni[)nt( • \pplications The use of computers in the wood products industry is increasing as 

technology advances. 

Standard The st'ident will use computer programs especially Mritten 
for the construction industry 
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20. Sub.s\sk'm Assi'inh!\ 



In the construction of any cabinet, it is most important to understand 
the assembly procedure for face frames, doors, and drawers. 



Standard The student will learn to construct face frames and use the 
appropriate techniques and procedures in the construction of doors 
and drawers. 



21. Ilard\\are 



Hardware and its use in the broadest sense allows homes, cabinets, 
and furniture to become functional 

Standard The student will demonstrate the ability to recognize, 
select, and install appropriate hardware on wood products. 



22. installation 



In cabineunaking, the ultimate goal is to install the cabinet in the 
space for which it was built. The appearance of well-crafted sets of 
cabinets can be marred by poor installation or be enhanced by proper 
installation. 

Standard The student will use appropriate techniques and proce- 
dures for installing cabinets and will understand the importance of 
proper installation 



23. Jigs and Fixtures 



In the wood product industry', a craftsperson must know how to build 
jigs and fixtures. These dev^ -s enable parts to be duplicated accu- 
rately, rapidly, at a low cost, with safety. 

Standard The student will demonstrate a knowledge of jigs and 
fixtures and their applications, will demonstrate an understanding of 
the concepts required to construct jigs and fixtures, and will develop 
a jig or fixture to be used in a production run 



24, Millurijiht 



A millwright is responsible for the design and construction of all 
tooling required tn a mill. 

Standard The student will develop skills for the design and construc- 
tion of precision metal jigs and fixtures, as well as the skills needed 
for making the cutters used in the manufacture of molding, trim, and 
Aher wooden products 



25. Hist()r> of Furniture 



An essential aspect of furniture production is a proper understanding 
of the historical changes in furniture-making as a result of necessity, 
availability of materials, and the development of mass production 
techniques and suitable designs. 

Standard student will learn to distinguish style, period, and 
materials used in earlier furniture construction; will understand the 
impact of design concepts; and will, as a result, be better ab!e to 
replicate and repur furniture and to appreciate the significance of 
this work 
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26. Vy iMul ( d I > iii^ An c^i^ienlial aspeci of funiiiurc-building is the production of a prop- 

erly proportioned, aesthetically pleasing, thoroughly planned, and 
carefully made wood carving. 

Standard The student will be proficient in creative design, the 
techniques of carving, and the selection of specific materials and their 
grain patterns and characteristics. 



27. I.aniinatinii and The lamination and bending of wood has modem construction appli- 

Kendin^ cations in the ustt of glu-lam beams in building construction and heat 

and steam bending m boat and musical instrument construction. 

Standard The student will understand the three forms of wood 
bending. The student will employ the use of laminating techniques in 
a project to increase strength and aesthetic values. 



2K. Nt aru! Knu i ^in^ A necessary aspect of business and of the construction industry is 

rechn()lo<:\ keeping up-to-date with modem methods and materials. 

Standard The student will learn and demonstrate the ability to 
monitor methods and materials relating to the industry and will 
successfully incorporate new and emerging technology in planning. 



VK \ i ricors Veneering, a common process in both fumiture-making and cabinet- 

making, is one of the oldest forms of the woodwoilcing art. 

Standard The student will identify methods of slicing and matching 
veneer and will use the appropriate techniques and procedures in 
applying veneer to an underlay. 



M). Krp »ir iful Kt fifiishifi^ In the aftermarket of lumiture construction, repair and refmishing is a 

necessary activity. 

Standard The student will learn to employ skills and techniques in 
the disassembly, repair, or remaking of parts; will reassemble and 
refinish fine furniture, including cane and thrush; and will apply 
hardware. 



31. I ph<)lstt r\ Upholstery is a major area of fumiture finishing and is an important 

feature in product marketing. 

Standard The student will understand the use of upholstery in 
furniture building and will use upholstering techniques effectively. 



32. Inla>in^ and Ma' (juotrv Inlaying and marquetry are modem forms of surface embellishment 

often used on fumiture and cabinets. Inlaying and marquetry have 
major historical significance. 
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Suindard j^e student will identify, select, and apply appropriate 
veneer materials, using the proper techniques and tools. 



Construction estimating is a skill necessary for the survival of a 
construction-related business. 

Standa j^^ student will be capable of determining the typ\*, sizes, 
and amounts of materials required, as well as estimating the labor 
and overhead cosis involved, in the profitable completion of a project 



Understanding the types, sizes, and properties of construction materia 
als is necessary for their proper ai^lication. 

\iiindard jhe student will demonstrate a knowledge and understand- 
ing of all common construction materials. 



An understanding of zoning and building code regulations is neces- 
sary to ensure that construction techniques match the type, location, 
and intended use of a given structure. 

^:ufh!arj Yfig student will be aware of basic construction codes and 
the sources of specific code and zone information. 



A Imowledge of mapping and surveying is required for the proper 
placement of structures in relation to existing elements, such as 
buildings, roads, and property lines aiKl is necessary for correctly lo- 
cating utilities, roads, sidewsdks. property lines, and other site fea- 
tures. 

^Uindard The student will properly locate a new building and all 
related walks, drives, and utilities. The student will represent existing 
structures, walks, roads, and other site features on a drawing and will 
indicate the location of the proposed building in relation to existing 
structures. 



A primary on-site activity at the start of construction mvolves the use 
of a level and transit to facilitate quality coastruction. 

^landtird The student will demonstrate the proper use and under- 
standing of leveling instruments, including use of the level and transit. 



Properly built foundations and floors are essential to a quality-built 
structure. 

^f'lndtin! The Student will be capable of demonstrating the knowl- 
edge and skills necessary to construct foundation forms and floor 
framing. The student will place and finish the concrete and calculate 
the materials needed for the project. 
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39. V\ alls/Partitions A iaiowiedge of basic layout ftindamemals, maierial utilization, and 

measuicment sldUs is essential to pn^r wall framing, which is an 
impoitant pait of quality constniction. 

Standard The student will lay out wall plates properly and will 
accurately construct perimeter and partition walls. The student will 
accurately plumb and line the constructed walls and will demonstrate 
an adequate working knowledge of the terminology used in planning 
and constructing walls. 



40. Roof Framing Systems Knowledge of the various types of roof stnictures and styles is 

essential in designing structures that meet requirements and corKli- 
tions. 

Standard The student will demonstrate a good working knowledge of • 
roof types, haw each type is assembled, and their application. The 
student will be capable cf assembling a cut rocf and installing a truss 
systems rocf. 



With the increasing use of metal structural systems, light metal 
welding is an essential skiU for a versatile carpenter. This knowledge 
is important for die ceitification required by union contractors. 

Standard The student will display the skill and knowledge required 
to produce a strong, high-quality welded bead in several different 
positions and with several thicknesses of material to the level of 
certification. 



42. Koofin'^ Understanding various roofing materials and their applications is 

essential to ensure proper instaUation and salisfactory roofs. 

Standard The student will demonstrate an understanding of roofing 
materials and their installation so as to be able to produce a good 
quality, leakproqf roof The student will estimate the total materials 
needed fo^ a given project, using a given type of roofing. 



A good working kiK)wledge of electricity and electrical wiring is 
necessary to ensure a functional electrical system within a structure. 
Careful consideration must be given to the electrical requirements 
during the construction phase. 

Standard The student will display the planning and organization 
knowledge and skill necessary to install an electrical system in a 
given structure. 



Interior and exterior flnishes are the most visiUe pan of a stnicture, 
arKi a poor finish job wiU mar the best-constructed structure. Thus, a 
high level of knowledge and skill in the use of flnishes is very impor- 
tant 



41, Weldinjj 



43. KIcctrituI Wiriri}; 



44. Inferior and Lxtcrior 
Finishes 
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44. ifiUTior and r xuTior Finishes Standard The studeni Will demonstrate a high level cf knowledge of 

( c ( mnnued) the materials needed for finishing and the skill needed to carry out the 

finishing processes necessary to meet the industry's standards. 



45. Floor Covering 



A sufficient knowledge of floor covering systems is required by the 
industiy to fulfill all projea requirements. 

Standard The student will display the skills and knowledge necessary 
to plan, coordinate, and install a variety cf floor covering materials, 
including carpeting, vinyl sheet, tile, and hardwood. 



46. Metal Construefion 



An understanding of metal stud and other special uses of metal in 
constmction is necessary because metal is being used more exten- 
sively in both commercial and residential structures. 

Standard The student will display the skills, organization and coordi- 
nation, and knowledge needed to plan and construct the metal frame 
of a given structure. 



47. Heating (Ooling 



This industry provides a stable and expanding job market in a number 
of areas, such as service ^id maintenance of residential and commer- 
cial heating and cooling units, commercial refrigeration (medium and 
low temperature), domestic appliance repair, and related industrial ap- 
plications. 

Standard The student will acquire entry-level skills with err^)hasis on 
the refrigeration system and components, basic and advanced elec- 
tricity, motors, controls, gas-fired furnaces (natural and liquid 
propane), heat pumps, and resistance heating. 



4S. Plumbing 



49. Masonrv/C'oncrete 



A good woricing knowledge of plumUng materials and installation 
techniques is necessary to produce an effectively functioning plumb- 
ing system. 

Standard The student will display sufficient knowledge and skill to 
plan, organize, coordinate, and install an effectively functioning 
plumbing system, will determine what materials are needed in specific 
situations, and will demonstrate the proper installation techniques. 



Knowledge of masonry and concrete woric and the laying of a level 
foundation or slab is essential to a quality structure. 

Standard The student will demonstrate the knowledge and skills 
necessary to estimate the cost and amount of materials and will 
install masonry and concrete in an appropriate fashion. 
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50. insulation 



With the advent of new insulation requirements and rising energy 
costs, knowledge of how insulation works and is used is very valuable 
to the construction woricer. 



Standard The student will display the knowledge and skill necessary 
to determine successfully the type and quantity cf materials needed to 
install insulation in an appropriate manner. The student will under- 
stand how varying forms of insulation work. 



5 1 . ( ; la/inp KrK>wIedge of window types and sizes as well as installation proce- 

dures is essential to a good construction worker. 

Standard The student will learn to recognize the different types 
windows and glass doors and will have the skills to install them in an 
appropriate manner. 



52. Buildinn Maintenance The proper maintenance of a building is essential to the stability of 

property value and the longevity of the structure. 

Standard The student will display the skills needed to maintain a 
structure properly, including those related to plumbing, heating, 
cooling, wall surfaces, electrical systems, and flooring. 



53. Landscape Desij^n Good landscape design and maintenance is essential since landscap- 

ing and good appearance can enhance the value of property. 

Standard The student will acquire the knowledge and skills needed to 
design and install afunctional landscape for the given building. 



54. Hoisting/C panes Knowledge of heavy equipment operation and an understanding of 

proper safety precautions when hoisting or lifting materials must be 
learned by the operators of heavy equipment. 

Standard The student will identify and list the proper industrial uses 
of the following: cable cranes, hydraulic cranes, bridge cranes, tower 
gantry cranes, cableways, pile drivers, forklifts, and hoists. The 
student will describe the operation, inspection, servicing, and basic 
components of these pieces of heavy equipment and will op^'rate the 
equipment scfely. 



Knowledge of the operation of tieavy earth-moving equipment is vital 
in the construction industry since most construction projects begin 
with tfie movement of earth to prepare the site. 

Standard The student will identify and list the basic components and 
proper industrial uses of the following earth-moving equipment: 
graders, bulldozers, scrapers, watering systems, front-end loaders, 
and compacting equipment. The student will operate, inspect, and 
service the equipment strfety. 
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55. Karth-Mo\ing 
Equipment 




56. DitchintJ/Trenchinj: 



Knowledge of ditching and trenching operations, using heavy equip- 
ment, is essential the construction industry since one of the first 
procedures on a construction site is trenching for ioiJidations and 
pipes. 

Standard The student will identify and list the proper industrial uses 
of the following ditching and trenching machines: backhoes, graders, 
pipe-layers (crawler side boom), hydraulic crawler excavators, and 
paying breakers. The student will learn or learn about the operation, 
sctfety procedures, automotive preventive maintenance, servicing, 
basic components, and hauling as they apply to ditching and trench- 
ing vehicles. 



57. Pump Operation 



Knowledge of pump operation is vital in the constniction industry 
since pumps are used at different stages during building construction 
to move liquids such as water, fuels, and wet concrete. The operation 
of pumps requires a basic understanding of constniction procedures, 
including safety, electricity, and the principles of engines (both 
gasoline and diesel). 

Standard The student will identify the proper industrial uses of the 
different classfications (centrifugal and others) of pumps and will 
learn or learn about the (^ration, scfety, servicing, and starting 
(priming) of pumps. 



58. ( ompressor Operation 



The operation of compressors requires a basic understanding of 
constniction procedures, including safety; electricity; hose fitting; and 
the operation of motors and oigines. 

Standard The student will ident^ and classify industrial compres- 
sors and will understand the sctfe operation, servicing, and starting of 
compressors. 



59. Found r\ 



Pattemmaking is a primary and integral part of the metal molding 
process. 

Standard The student will become familiar with and trained in the 
construction of wooden one-piece, split, and core patterns commonly 
used in the foundry industry. 



60. Plaster/Trim Mold 



Plaster trim and molding is an integral feature in the erection of new 
buildings and reconstruction of older ones. The development of 
wooden patterns to pull male and female molds is essential to the 
constniction of plaster trim. 

Standard The student will design and construct patterns and molds 
appropriate to the plaster trim and molding industry. 
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61. Fiberglass Mold 
l)e\elopment 



The development of wood plugs and patterns is an important compo- 
nent of the mold-making process, which is a critical pan of produc- 
tion in the plastics indust^. 



Standard The student will manipulate material and develop an 
understanding of the process of building patterns for pulling rigid and 
soft plastic molds. 



62. Boat Kuikiin}^ Specific and unique skills are important in the wooden-boat-building 

industry. 

Standard The student will read plans, identify components, and sue- 
cessfulfy construct water cr<rft of various classes, such as motorboats, 
rowboats, and sailboats. 



63. Kesidenliai Critical phases of the residential construction industry are the man- 

Manugenunl agement of the construction process and the mariceting of the finished 

product. 

Standard The student will develop a thorough understanding of the 
management skills required to operate successfid resideraial business 
endeavors. 



64. Commercial Critical phases of the commercial construction industry are the man- 

Con struct ion agement of the construction of process and the marketing of the 

Management finished product 

Standard The student will develop a thorough understanding of the 
management skills required to operate successful commercial busi- 
ness endeavors. 



65. Stage f echnology With the ever-stronger job market in theater, television, and radio, 

stage technology is a very important and growing source of em[doy- 
ment. 

Standard The student will learn all aspects of stage technology and 
become proficient in the skills and terminology common to the 
theatrical and media trade. 



66. (Career (luidance A comprehensive guidance program is based on the belief that all 

students should receive the benefits of a guidance program designed 
to meet their educational, social, personal, and career needs and that 
such a program should be an integral part of a school's total educa- 
tional offering. 

Standard Guidance services will be provided to assist students in 
determining their interests, aptitudes, and abilities; selecting the 
program that meets their career-vocational education goals; and 
expanding their individual options. 
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67. (lender Equit v A key factor in expanding educational options for all students and 

preparing them for participation in a technological world is giving 
students the ability to adapt to the changing attitudes and trends af- 
fecting the lives of all students today. 

Standard All students will be portrayed as possessing a full range of 
aptitudes, skills, and emotional expressions. 



68, Leadership All students will have the oppoitunity to participate in the leadership 

development activities that are an integral component of the industrial 
and technology education courses and programs. Leadership develop- 
ment shall focus on peer-based skills, including the interpersonal, 
communication, business meeting, and personal business skills 
necessary for relating successHIIy to society. 

Standard Students will develop the ability to plan together, organize, 
and carry out worthy activities and projects through the use of the 
democratic process. 
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Constniction technology standards integrate academic core skills, 
including: 

Language Arts 

• Increasing reading comprehension 

• Increasing listening skills through verbal instruction 

• Developing individual writing style 

• Reinforcing speaking skills through demonstrations and presenta- 
tions 

• Expanding vocabulary to include technical terms 

• Practicing critical listening skills in a variety of settings 

Mathematics 

• Developing computational skills 

• Reinforcing and extending previously learned mathematical 
concepts and skills through problem solving 

• Reinforcing logic and reasoning 

• Using estimating concepts 

• Understanding the use of measuring scales 

• Using engineering formulas to solve construction technology 
problems 

• Computing and estimating materials, supplies, labor allocation, and 
costs 

• Learning business and accounting skills to use in construction 
management 

Science 

• Understanding the basic principles of physics necessary to solve 
construction technology problems, including problems involving 
force, mass, distance, time, leverage, and temperature 

• Studying the diffierent categories of synthetic abrasives 

• Understanding the common chemical characteristics of flnishes and 
their durability and suitabi' ty for difTerent purposes 

• Understanding the importance of the synthesis of new compounds 
and the chemical combinations of plastic: 

• Studying materials and Uie ways in which they are fabricated 

History-Social Science 

• Understanding the development and use of hand tools and their 
effect on our technological society throughout history 

• Exploring the development of machine tools and their effect on a 
technological society 

• Exploring the historical development of construction technology, 
its materials, and its processes 

• Understanding the importance of the logging industry, the implica* 
tions of ecology, modem logging techniques, and the production of 
materials 

• Studying the history of ftimiture-making as rooted in the develop- 
ment of civilization 



• Reviewing historical techniques of surveying, leveling, and other 
methods of site piqNUfition 

• Studying living ptttems and conditions and their implications for 
the construction of stnictufts 

• Studjring modem (dumbing standards and sanitation customs in 
other countries 

Visual and Performing Arts 

• Learning that individual ideas and values can be communicated 
through a well-designed and well-develqxd product 

• Making aesthetic judgments in relation to design 

• Learning the use of color, trending, matching, and texture infusion 

• Developing awareness of the valiK of scale and proportions and 
their contritxitions to the success and mailcetability of the product 
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Diversified Occupations 

Standards for diversified occupations constitute a unique frame- 
woilc of service-related programs. The common identifying character- 
istic linking this diverse set of industrial and technolc 7 education 
model standards is that of providing services, both in i x private and 
public sectors. Model standards provided within the diversified 
occupations cluster are for the three most commonly taught occupa- 
tions in California: cosmetology, fire technology, and law enforce- 
ment^ecurity services. 

Cosmetology 

Cosmetology standards identify knowledge of and skills in 
processes and products necessary to qualify for licensing examina- 
tions required by the State Board of Cosmetology. A nationwide 
advisory committee provides input to the board regarding the require- 
ments of the industry. Model standards encompass separate licensing 
preparation for the manicurist and the cosmetician. 

Cosmetology standards focus on the preparation of individuals 
for a personal service occupation concerned with the care of hair, 
complexion, hands, and feet The cosmetologist is skilled in scalp 
treatments and in shampooing, rinsing, styling, setting, cutting, 
dyeing, tinting, permanent waving, and bleaching hair. The cosme- 
tologist also provides facials, manicures, and massage of the hands, 
arms, feet, and legs. Cosmetology standards emphasize hygiene, 
sanitation, customer relations, arid salon management 

Fire Technology 

Hie fighting responsibilit'cs range from protection of wildlands 
to protection of municipal facilities. Fire fighters may be workers who 
are fully paid paitly paid, or they may be volunteers. Fire technology 
standards cover personal and employalnlity skills as well as fire 
fighting and fire control skilly Model standards include fire control 
techniques; fire department organization; the use of water and other 
materials in fire fighting; the use of various kinds of equipment such 
as extinguishers, pumps, hoses, ropes, ladders, gas masks, hydrants, 
standpipes, and sprinkler systems; methods of entry; arson inr.nection; 
and investigation techniques. 

A fire technology program encompasses skills necessarv for 
entry-level employment and advanced training. Fire techtioiogy 
standards are articulat vith the community college — the primary 
delivery system for advanced courses in fire science. Fire technology 
programs serve as a secondary system to provide retraining and 
upgrading of dcills and to offer advanced skill courses. Fire technol- 
ogy standards enhance skills in the academic core. 

Law Enforcement/Security ServiccT 

Law enforcement/security services model standards are designed 
to introduce the student to entry-level areas of the administration of 
justice program. Model standards are designed to develop in the 



student the skills, knowledge, and abilities necessary to provide the 
employer with a level of perfonnance sufficient to meet organiza- 
tional goals and objectives consistently. Students will develop the 
ability to synthesize cause and effect in scenarios, to anticipate 
prcUble outcomes, and to change elements of situations to the extent 
necessary to efTect a more desirable result. 

Law enforcement/security services model standards emphasize 
the necessary attitudes, abilities, habits, and skills to enable students 
to secure and retain gainful employment in the occupational area. 
Model standards strengthen academic core skills in the areas of 
language arts, fine arts, history-social science, mathematics, and 
science. 

As an occupationally specific program, law enforcement/ 
security services is articulated with the community college, which is 
designated as the primary delivery system for advanced courses in the 
administration of justice. 

Contents 

Cosmetology 

1 . Preparation for a Career in Cosmetology 

2. Personal Image Improvement 

3. Sterilizatioii and Sanitation 

4. Bacteriology 

5. Manicuring and Pedicuring: Artificial Nails and Nail Art 

6. Shampoos and Rinses 

7. Trichology: Treatment ofHair and Scalp 

8. Fundamental and Precision Hair Shaping 

9. Principles and Design of Wet Hair Styling 

10. Thermal Hairstyling 

11. Chemical Waving 

12. Chemical Straightening 

13. Hair Coloring 

14. Hair Lightening 

15. Anatomy, Physiology, and Chemistry 

16. Facials 

17. Make-up 

18. Hair Removal 

19. Electricity: Heat and Light 

20. Wigs and Hairpieces 

21. Salon Management 

22. Career Guidance 

23. Gender Equity 

24. Leadership 

25. Safety 

Fire Technology 

1. Fire Technology Orientation 

2. Fire Serv^ice Oiganizations 

3. Water Systems 

4. Communications 
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5. Fire Behavior and Chemistry 

6. Hazardous Maier.als 

7. Fire Extinguishers and Extinguishing AgenD^ 

8. Hydraulics and Water Appliances 

9. Breathing Apparatus 
IG. Ladders 

11. Ropes and Knots 

12. Hand Tools: Use/Safety/Maintenance 

13. Power Tools: Use/Safeiy/Mainienance 

14. ialvage and Overhaul 

15. Ventilation 

16. Command Operations 

17. Firsi Aid 

18. Cardiopulmonary Resuscitation 

19. Eh^ergpiicy Medical Technician I A and IFS 

20. Fire Prevention 

21. Fixed Extinguishing and Alarm Systems 

22. Career Guidanc*, 

23. Gender Equity 

24. Leadership 

Law Enforcement/Security Services 

• 

1. Professional Orientation 

2. Administration uf Justice 

3. An^st, Search, and Seizure (PC-382) 

4. Criminal Law 

5. Public Relations 

6. First Aid/CPR and Disaster Preparedness 

7. Preliminary Investigation 

8. Jail/Prison Operations 

9. Licensing and Regulating Agencies 

10. Narcotics and Dangerous Drugs 

1 1. Patrol Procedures/Powers of Observation 

12. Physical Fiuiess/Stress Control 

13. Preemployment Check and Security Clearances 

14. Report Writii.g 

15. Physical *^curity 

16. Evidence, Photography, and Investigation 

17. Defensive Tactics/Nonlethal Weapons 

18. Altitudes, Behavior: Job Search 

19. Career Guidance 

20. Gender Equity 

21. Leadership 

22. Safety 



! . !*rv paration Un a t\ii\ or iii The multifaceted field of cosmetology offers a wide varier career 
( osnietolo^} choices in which students may specialize. It is necessary for students 

to gain exposure to all aspects of the industry in order to select those 
areas best suited to their particular interests and capabilities. 

Standard The student will understand the ethics of the profession, the 
varied opportunities within the occupation, and career paths for each 
area. The student will acquire the itrformation r^cessary to choose a 
career path in the field. The student will determine the career areas 
for which he or she is best suited based on the requirements: for 
achieving entry-level employment. The student will understand the 
importance cf basic written and oral communication skills, computa- 
tion skills, preemployability skilb, arui work maturity traits. 



2. W rsoivM hiui^c In order to be successful as a cosmetologist, a ftill range of personal 

Inipri>\ CUR nt skills, employabiiity skills, arKl occupation-specific skills are needed. 

Standard The student will understand the importance of acquiring 
qualities and characteristics needed to secure entry-level employ- 
ment, including an enhancing appearance; good communication 
skills, positive work attitudes and behaviors; and the ability to 
conduct a job search and apply for a job. 



^*vr\l\/'MH)n aiui Because cosmetologists provide services through close physical 

SaiMtiition contact with the public, each has a professional responsibility to 

protect the health of clients as well as himself or herself. Students will 
understand the ni^es, regulations, and practices pertaining to stenliza- 
tion and sanitation. 

Standard The student will understand the cause, prevention, and 
control ofifrfectious diseases in the salon and practice the procedures 
for making objects gemtfree through destruction of bacterial and 
other irtfectious agents. 



4. !^;k kTi<)l<>j:\ It is necessary for the cosmetologist to kix)w the relationship bet\ een 

bacteria and disease and tc be able to relate thai knowledge to tlie 
services provided to the puv !ic. 

Standard The student will understand the cause, prevention, and 
control of infectious diseases and anima^ parasites in the salon 



5. Miinicurinf; uiul The successful cosmetologist must possess a combination of knowl- 

Ptdicurin^; Artiflt iai ^ in order to effectively treat, groom, and adorn hands, 

Nails and Nail Art ^ ^^^^ under hygienic conditions and in an artistic manner. 

Standard The student will develop the ability to recognize the 
destructive effects of diseases and certain daily activities on the 
condition of the nails of the hands and feet and know how to treat 
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5. Manicuring and ivdicunnj;: them, Tht Student Will become proficient in the art of manicuring, 

ArtifK ial Nails and Nail Art pedicuring, applyi:%g artificial nails, designing nail arts, and applying 

t K , ^.ntirim\ii polish The student will understand the nature of all materials used 

for these services. 



{>. Shampoos and Rinses Shampooing the hair, one of the most important sen ices of the 

cosmetologist, renders tiie hair and scalp clean and is preliminary to 
numerous other services. 

Standard The student will understand th^ importance of accuracy 
and efficiency in selecting the correct type of shampoo and rinse for 
the custorrier, based on the condition oftht customer' s hair and scalp, 
The student will demonstrate the ability to follow appropriate proce- 
dures and techniques. 



I richo!o^> : rrt atnu nt of Knowledge of the physiology, regeneration, and condition of the hair 
Hair and Sc alp and scalp ^snecessaiy for a cosmetologist to successful!' analyze and 

perform treatments to enhance the hair and scalp. 

Standard The student will understand the structure, characteristics, 
and regeneration processes of the hair; recognize scalp disorders and 
diseases; and be able to analyze hair and scalp conditions. The 
student will communicate with the client and effectively select and use 
products and procedures. 



H. Fundamental and To be successful, the cosmetologist must be able to provide ooth 

FVecision Hair Shaping basic and precision hai/cuts to a wide variety of clients. Qitting skills 

are prerequisite to providing other services, iiKludiiig hair styling and 
permanent waving. 

Standard The student will understand and demonstrate basic as well 
as precision hcircutting techniques and procedures, employing 
degrees of angles, elevation, and geometrical patterns. The student 
will demonstrate the care and use of instruments and hair inanage- 
ment. 



The ability to S4)ply design principles and related skills pertaining to 
styling wet hair is f\mdamental to success in the c smetic professior 
To serve a varied clientele effectively, the cosmetologist must hsve ; 
wide repertoire of knowleidge and skills. 

Standard The student will understand the principles of wet hair 
styling and effectively execute hair styles by applying problem-solving 
and appropriate tecnniques unique to styling wet hair. 



1 0. *r hermai 1 lai rst \ linfj Thermal processes of blow-drying, temporarily straightening, or 

curling very curly hair are in constant demand in the cosmetic indus- 



*>. Principles and Desij^n of 
Wet Hair Staling 
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iO. i hermal Hairstyiing fc ontinued) try. It is necessary to be proficient in this art form of hairstyling in 

order to be successful in the field. 



Standard The student will anatyzt a clients scalp and hair as to type 
and condition. The student will effectively execute hair styles by 
applying problem-soMng processes and by employing techniques and 
equipment suitable for very curly hair. 



1 1. Chemical Waving 



12. Chemical Straightening 



13. Hair Coloring 



Chemical waving is one of the most rewarding, yet challenging, salon 
• services offered. In order to provide this service, the cosmetologist 
draws on a varied background of knowledge of the nature of hair and 
principles of cosmetic diemistry and must develop a comprehensive 
set of technical dulls. 

Standard The student will cultivate the technical knowledge and 
develop the necessary skills tc use chemical waving products, imple- 
ments, and techniques to permanently curl hair. 



Chemical hair straightening is the process of permanently rearranging 
the stnicture of overcuily hair into a strsught fonn. 

Standard The stud^'i: will develop the skills and knqfvledge neces- 
sary for hair analysis, the use of available straightening products, 
and related practices. The student wiU know the chemicals, imple- 
ments, and techniques needed to straighten overcurty hair perma- 

ncntty. 



It is of paramount importance that the cosmetologist thoroughly 
understand the principles and products involved in hair coloring in 
order to meet the standards required in the industry. 

Standard The student will understand the relationship dfthe basic 
laws cf color to hair coloring principles and practices and be able to 
process irtformation and use appropriate techniques when changing 
hair color. 



14. Hair Lightenmg 



Hair lightening is an important component of the hair colorist*s 
activities. Because Iiair lightening is sometimes used in combination 
with other chemical hair treatments, such as coloring, the cosmetolo- 
gist must be cognizant of the potentially damaging effects of hair 
lightening on skin and hair aiKl woric accordingly. 

Standard The student will know the fundamental products and 
processes of hair lightening, chemical effects on the hair and skin, 
and appropriate procedures to provide the service and to treat side 
effects. 
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IS. Anatomy, Physiologv^ 
and Chemistry 



A woricing knowledge of anatomy, physiology, and chemistry, and 
the applications involved when providing services to the public, is 
essential to the successful cosmetologist. 



Standard The student will recognize, categorize, and compile infor- 
mation about the general anatomical structures and physiological 
functions cf vital organs and sysums and be able to identify malfunc- 
tions in relation to cosmetic services. The student will d^erentiate 
between organic and inorganic chemistry; understand the nature, 
composition, and properties cf elements, compounds, and mixtures of 
matter; and differentiate between acids and aUudies. The student will 
understand and recognize the chemical composition of such,things as 
water, shampoo, rinses, permanent waving solutions, hair relaxers, 
hair color/ lighteners, and cosmetics. 



16. Facials The cosmetologist must be equipped to meet the demands of the 

public by possessing the knowledge and skills necessary to maintain 
healthy and youthful looking skin. ' 

Standard The student will understand skin structure, functions, and 
disorders. The student will demonstrate the skill to execute the 
recommended preventative or corrective facial treatments. 



17. Make-up Make-up has historically been used to enhance natuial beauty. The 

selection of color and proper application of make-up is a popular, 
artistic salon service. It is essential for the cosmetologist to present a 
professional appearance by wearing mfully and tastefully applied 
make-up when worktrig with the public. 

Standard The student will demonstrate the knowledge and skill to 
determine face shapes and to apply make-up that will enhance the 
natural beauty of the client. The student will select appropriate make- 
up products and apply them in a professional manner. 



18. Hair Removal The demand for temporary removal of superfluous hair, as a salon 

service, has increased steadily over the ppst few years. The focus is on 
quality service with emphasis on safety and protection for the client. 

Standard The student will categorize and organize hair-removal 
methods, terminology, equipment, atiul chemicals, including safety 
precautions and sanitation measures. The student will draw conclu- 
sio.ts or make decisions regarding appropriate techniques, equip- 
ment, and chemicals required to remove hair, based on individual 
client needs. 



19. Electricity: Heat and Electrically 'operated devices play an essential role in the care of 

Ligh't clients' skin, hair, and nails. Electricity is an important commodity in 

the beauty salon since it is the primary power source for various types 
of equipment used for a variety of treatments involving heat and light. 
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Standard The student wilt understand electrical applications, meas- 
urements, and terms. The student will analyze the need, select and give 
treatments, observe precautions, and evaluate results when working 
with different currents and with heat and lights. 



iils and I l.iti pieces wig specialists provide a fiiD range of services centered on the selec- 

tion, use, and maintenance of wigs and hairpieces. The demand for 
service varies among clients since their wearing.needs differ. Typi- 
cally, the range is from occasional wear, necessitating only one hair 
goods item with occasional maintenance, to full-time wear, which 
necessitates having two or more pieces and a rotating, ongoing mainte- 
nance program. 

Standard The student will demonstrate competency in tneasuring, 
fitting, and servicing wigs, wiglets, switches, and falls. The student will 
demonstrate techniques and procedures for cleaning, cutting, thinning, 
coloring, setting, combing, positioning, and securng a hairpiece on an 
individual. 



Competence in salon management must be based on sound principles 
of planning and operation in order to ensure success. Consideration 
must be given to salon location, operating costs, recordkeeping, 
business establishment laws, and the interpersonal skills of telephone 
usage and sales practices. 

Suindard The student will, through using sound business and finan- 
cial management practices, invest in and receive an equitable return 
from a beauty salon. 



A comprehensive guidance program is base J on the belief that all 
students should receive the benefits of a guidance program designed to 
meet their educational, social, personal, and career needs and that such 
a program should be an integral part of a school's total educational 
offering. 

Standard Guidance services will be provided to assist all students in 
determining their im prests, aptitudes, and abilities; selecting the 
program that meets their career-vocational education goals; and 
expanding their individual options. 



A key factor in expanding educational options for all students and 
preparing them for participation in a technological world is giving 
students the ability to adapt to the changing attitudes and trends 
affecting the lives of all students today. 

Standard All students will be portrayed as possessing a full range of 
aptitudes, skills, and emotional expressions. No educational program 
or job should be shown as reflecting on the masculinity or femininity 
of an individual 



88 



24. Leadership ^ studems will have the opportunity to participate in the leadership 

development activities that ait an integral component of industrial . 
and technology education courses and programs. Leadership training 
shall focus on peer-based skills, including the interpersonal, commu- 
niottion, business meeting, and personal business sicills necessary for 
relating successfully to soci^y. 

Standard Students will develop the ability to plan together, organize, 
and carry out worthy activiiies and projects through the democratic 
process. 



25. Safety students wiU be aware of potential hazards, safety rules and 

regulations, and effective ways of handling accidents as they occur. 

Standard The student will have a thorough knowledge cfthe skills 
and attitudes necessary for the s(tfe use of tools, machines, materials, 
and processes and will demonstrate this understanding at all imes. 



8f) 



75 



ERIC 



i. Fire Tcchnoioy v 
Orientation 



The fire technology industry offers a variety of career options. An 
oric»tati(m providii|g career infonnation covering aU aspects of the 
field is fundamental to die promotion of optimal industiy and profes- 
sional relationships. 

Standard The studemwUl understand the regular and emergency 
duties cf afirefighier and will understand the requirementsfor 
achieving entry-level mplayment. The student will demonstrate 
entry-level skills, including a core cf basic written and oral communi- 
cation skilb, computation skills, preemployability skills, work matur- 
ity traits, and the necessary technical job sidlls. The student will 
acquire information on the benefits of employment in the fire technol- 
ogy field, learn about professional associations related to the field, 
and outline a career plan. 



2. Fire Service Orjjani/ations 



The historical development of the fire service paraliu : that of the 
nation. Knowledge of this developmental process provides a frame of 
reference for understanding the nature of a puMic service agency. 

Standard The student will understand the history of the fire service 
from its origin to modern times and will understand the rules and 
regulations governing various fire service organizations. 



3. Water Svstems 



4. (^)mn.unicati(>ns 



Knowledge of water systems is an essential aspect cS fire fighting. It 
requires an understanding of sources and distribution methods to 
promote better use of water, the ability to calculate water souroe 
capabilities for realization of limitations and resource allocations,, and 
an understanding of hydrant operations for rafHd use of this resource 
to extinguish fires. 

Standard The student will understand the importance cf the various 
water systems and the problems each presents. The student will 
ident^ types of fire hydrants and other water sources and demon- 
strate their uses and capabilities. 



The transmittal of information occurs in numerous ways in the fire 
service* including throu^i telephones, radios, hand signals, comput- 
ers, and oral instructions. Effective communication is critical during 
emergencies and under adverse conditions. 

Standard The student wVl understarui the importance cf effective 
communication methods and will demonstrate clear, concise commu- 
nication skills, using various methods and techniques. 



5. Fire Behavior and 
Chemistry 



An understanding of fire behavior and chemistry is necessary before 
control agents can be effectively applied. Understanding the dangers 
and potential of fire behavior is important for fire fighters when 
determining how ar J where to work. 
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5. Fire Behavior and C hemisiry Standard THe Student will define the fire chemistry needed to pro- 

i Continued} duce and promote fires. The student will also define and ident^ 

methods of heat transfer, products of combustion, stages of combus- 
tion, and classes of fire. 



6. Ha/ardcas Materials An identification and understanding of hazardous materials and their 

effects provides the fire fighter with the knowledge and ability to take 
[TOcautions to prevent injuiy or death. 

Standard The student will identify circumstances that indicate 
hazardous materials involved in a spill, leak, or fire and will under- 
stand the sirfe corrective actions to be taken. The student will catego- 
rize materials by their properdes, including the toxic, flammable, 
explosive, and radioactive. The student will explain the potential 
effects of hazardous materials and cf extinguishing agents to life and 
environment. 



Small Tires require the proper and safe use of fire extinguishers to 
prevent fire escalation or possible injury. An understanding of avail- 
able agents and their properties and cafxabilittes is necessary for 
proper selection and apfdication techniques when using fire extin- 
guishers. 

Standard The student will ident^ extinguishers and will know the 
proper type cf extinguisher to be used on various types of fuels and 
fires. The student will demonstrate the method of applying agents on 
various types cf fires. The student will know the safe operation, 
limitations, and effectiveness cf each type of fire extinguisher. The 
student will know the proper maintenance and testing njcessary for 
each extinguisher. 



Water is the most available and, therefore, the most commonly used 
extinguishing agent. Transporting water from the source to the fire 
scene requires the use of taixkers, pumpers, and hoses. Achieving 
maximum benefit from the extinguishing agent involves prompt use 
of ^re sen^ice af^aratus and equipment 

Standard The student will apply proper hydraulic principles in 
operating pumps that draw from various sources of supply. The 
student will demonstrate differing types of hose lays and use various 
hose appliances and form applicators. 



9. Breathinq Apparatus Without proper protection, products of combustion and hazardous 

materials can easily injure a fire fighter. Use of a breathing apparatus 
is often necessary in search and rescue operations and is an integral 
pan of fire fighting safety. Protective clothing is important in prevent- 
ing bums and poisoning. 



7. Fire Extinguishers and 
Kxtinguishing Agents 



8. Hydraulics and Wafer 
Appliances 
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9. Breathing Apparatus standard The studeniwiU describe the operation, mamtenance, and 

iConnniu'di limitations cfbreaMng apparatuses. The student will name and de- 

scribe the function of each part cfthe breathing apparatuses and 
protective clothing. The student will demonstrate proper donning of 
protective clothing and cfeach piece of breathing apparatus. 



1 0« Ladders Ladders are required whenever fire operations or rescues occur above 

ground level Ladders are firequently used in adverse weather and 
under onergency conditions. Proper use and handling of ladders can 
prevent costly time delays and injuries. 

Standard The student will develop the ability to select the proper 
ladder for an intended use and ident^ all parts of a ladder. The . 
student will demonstrate, with or widuM team assistance, the ability 
to carry, raise, and lower a ladder. The student will explain proper 
maintenance, safety hazards, and other uses for ladders. The student 
will demonstrate the ability to carry out a variety cf tasks, working 
from a ladder. The student will describe aerial ladder use. . 



1 1 . Ropes and Knots Ropes are used in a variety of ways in the fire service. A primary 

purpose of ropes is to haul equipment or people to and from inacces- 
sible places. Pn^r use and maintenance of ropes is required to 
prevent injury or loss of life. 

Standard The student will identify types, sizes, and uses cf ropes. The 
student will explain proper maintenance and recordkeeping on all 
ropes. The student will demonstrate all knots and hitches used in the 
fire service. The student will use ropes to hoist a variety of equipment. 



12. Hand Tools: I se/Safe*; Hand tools are used in suppression, forciUe entry, ventilation, sal- 

Maintenance vage, overhaul, rescue^ aiid maintenance. Prc^r worthing techniques 

and maintenance of tods help ensure effective extinguishment, 
rescue, and safety. 

Standard The student will identify types of tools and will demonstrate 
their proper use and maintenance. The student will identify and 
demonstrate proper safety gear and techniques used with all hand 
tools. 



13. Power Tool? : I se/ Power tools are used ir^/for suppression, forcible entry., ventilation, 

SaTet v/Maintenanee salvage, overhaul, rescue, ligbtLig, and maintenance. Proper working 

tediniques and maintoiance of tools help msure efTe tive extinguish- 
ment, rescue, and safety. 

Standard The stucent will identify types of tools and their uses, and 
demonstrate proper activjation. use, and maintenance cf power tools. 
The student will identfy and demonstrate the proper safety gear and 
techniques used with power tools. 
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1*4. Salvage and Overhaul Proper salvage and overtiaul techriiques can save thousands of dollars 

in imperty loss and prevent the rekindling of fires, ensuring the 
preventim of additional property loss, injuries, or even death. 

Standard The stisdeni will understand salvage and overhaul concepts 
and applications. The student will identify and demonstrate the 
various tools and techniques used in salvage and overhaul opera- 
tions 



15. Ventilation An understanding of fire gases and ventilation procedures speeds the 

lemoval of smoke and heat to effect r^xd and safe fire fighting and 
rescue operations. Proper ventilation minimizes damage from smckt. 

Standard The student will ident^ and understand the chendstry of 
fire gases, and especially conditions thai contribute to backdrafi md 
flashover. The student will identify ond demonstrate die various 
methods of smoke and heat removal, using proper safety precautions. 
The student will identify and demonstrate equipment used in ventUa- 
tion procedures. 



16. Command Operations Problems encountered in specialized situations such as wildland, 

high-rise, stnicture, marine, bulk flammaMe liquid or gas, aircraft, or 
train fires require varying operational approaches. 

Standard The student will understand and describe methods qf fire 
control, including attack tactics and strategies for a wide variety of 
situations. The student will define special hazards associated widi 
each special (^ration. The student will understand special rescue 
and safety requirements for a variety of situations. The itudent will 
demonstrate the abUity to make sound command operation Judgments. 



1 7. First Aid First-aid knowledge and skill is a state requirement for all fire fight- 

ing safety positicms. It is a prerequisite to the classifications of 
Emergency Medical Technician lA and IPS. First-aid applications 
account for a major portion of emergency responses for many munici- 
pal fire ag^es. First-aid knowledge and skill contribute to safety, 
both on and off the job. 

Standard The student will identify the most common injuries and 
illnesses, including, but not limited to, bleeding, shock, re^iratory 
arrest, choking, burns, fractures, stroke, drug reactions, and frostbite. 
The student will demonstrate proper care for each injury or illness as 
the situation dictates, showing proficiency in bandaging, splinting, 
airway management, mouth-to-mouth resuscitation, and victim 
position management. 



18. Cardiopulmonary 
'Resuscitation 



Proficiency in cardiopulmonary resuscitation (CPR) is required for 
most fire fighting safety positions and is a prer^isite to Emergency 
Medical Technician lA and IPS. CPR is required whenever a person 



18. Cardiopulmonary Resuscitation 

(Continued) 



Stops breathing or the hetit stops beating. Without piompt CPR, 
irreversible bnin damage can occur within four to six minutes. 



Standard The student will identify the circumstances that indicate 
when CPR is needed and the conditions from which they arise. The 
student will understand (Ae biological and anatomical effects cf CPR 
and demonstrate ^ ability to perform every aspect of this process. 
The student will understand indications and causes cf an obstrucud 
airway and demonstrate proper treatment. 



19. Emergency Medical The fire Tier's job is not limited to prcv. .iting and fighting fires. 

Technician I A and IFS fighters ait the first responders to an emergency. EMT 

training is a pierequisite to employment in onler to ensure that the fire 
fighter is able to respond appropriately in medical aid incidents. 

Standard The student will identify tnost injuries and illnesses and 
demonstrate proper care for each injury, illness, or situation, includ- 
ing childbirth. The studem will know the basic anatomy qf the human 
body. The student will identify common drugs and dieir effects on the 
body. The student will demonstrate proficiency in rescue practices 
involved in extrication from an automobile and other accidents. The 
student will demonstrate proper handling of situations involving 
multiple victims and will demonstrate triage procedures. 



20. Fire Prevention Fire prevention involves enforcing laws and regulations, conducting 

arson investigations, and performing puUic relations and education 
programs. Often the fire fighter is involved in assistii^ a fire preven- 
tion officer. 

Standard The student will understand laws and ordinances while 
developing the ability to recognize common violations and hazards. 
The student will ident^ key subjects needing coverage in public 
education programs. The student will recognize signs of an incendi- 
ary fire. The student will describe actions to be taken to preserve 
evidence and will execute the following tasks: determine cause and 
origin cf fires, make foutine inspections, give testimony in court, and 
maintain records and reports. 



21. Fixed Extinguishing and ^^^^ extinguishing systans, such as sprinkler, dry chemical, and 
Alarm S vstems systems with detection and alarm systems, arc instrumental in 

' ^ saving lives and propeity through eariy response to or detection of 

fires. A thorough understanding of system capabilities, limitations, 
and operation assists the fire fighter in detemnining the proper course 
of action in fire situations. 

Standard The student will ident^ and understand all fixed extin- 
guishing systems. The student will demonstrate knowledge of proper 
operation, capabilities, and limitations cf these systems through 
practice in aftivation, operation, and deactivation. 
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22. Career (Guidance A comprehensive guidance prognm is based on the belief that all 

studems should receive tfie benefits oi a guidance program designed 
to meet didr educational, social, personal, and career needs and that 
such a program should be an integral pan of a school's total educa- 
tional offering. 

Standard Guidance services wilt be provided to assist all students in 
determining their interests, q^dtudes. and abilities; in selecting the 
program that meets their career-vocational education goais; and in 
expanding their individual options. 



23. (lender Equity A key factor in expuKling e(hicational options for aU studems 

pfeparing them for paitidpMion in a tedmological world is ghring 
students the ability to adapt to die changing attitudes and trands 
affecting the lives of all students today. 

Standard All students will be portrayed as possessing a fidl range of 
aptitudes, skUls, and emotional expntssions. 



24. Leadership All students will have the opportunity to par .pate in the leadership 

development activities dut ait an imegral component of the industrial 
and tedmology education courses and programs. Leaderridp training 
shall focus on peer-based sidlls, including the interpersonal, commu- 
nication, biteiness meetuqg, and personal business skills necessary for 
relating successfully to society. 

Standard Students will develop the ability to plan together, (Agonize, 
and carry out worthy activities and projects through the dmocratic 
process. 



1 . Professional Orientation ^ enforcement/security services indusuy offers a variety of 

career options. An orientation pioviding career information re^^^rding 
all aq)ects of the field is fundamental to ;he promotion of optimal 
industry and professional relationships. 

Standard The student will accurately describe various historical de- 
velapments in ktws and law enforcemem and will understand the 
problems that could exist without present-day laws and professional 
law enforcement and security services. 



2. Administration of Justice Competent perfonnance in I^w enforcement and security services 

requires an understanding and woricing knowledge of the total judicial 
system. 

Standard The student will recognize the relationship between the 
three divisions within the administration of justice system. The student 
will define the three divisions and develop an appreciation of their 
complexities. 



3. Arrest, Search, and Seizure According to the California Penal Code, Section 832. any designated 

peace or security officer who carries weapons in the course of em- 
ployment must demonstrate a knowledge of laws regarding weapons. 

Standard The student will demonstrate knowledge of laws regarding 
weapons and will prove skill in the scfe handling, operation, and me 
of lethal and nonlethal defensive weapons. The student will demon- 
strate approved search and seizure procedures. 



4. ( riminal l.au Knowledge of criminal law is required in order for officers to woric 

within their authority and jurisdiction and to avoid violation of citizen 
rights. 

Standard The student will possess the ability to recognize violations 
that an officer is likely to encounter and will know the legal obliga- 
tions related to the ertforcement of laws. 



5. Public Relations Tolerance on the part of each officer toward the public served is 

fundamental to the. promotion of public confidence and public support 
for 4ie entire police and security system. 

Standard The student will understand the importance of effective 
communications when dealing with the public. The student will 
develop skills to reduce tension and improve interpersonal relation- 
ships. 



All peace officers in California are required to have knowledge of and 
skills in first aid, cardiopulmonary resuscitation (CPR), and disaster 
prep* redness, as stated in the Penal Code. 



6. First Aid/CPR and 
Disaster Preparedness 
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First Aid/CPR and 
Di<;aster Preparedness 

(Continued) 



7. Preliminary 
Investigation 



8. Jail/Prison Operations 



9. Licensing and Rejiulatin*: 
Agencies 



10. Narcotics and 
Dangerous Drugs 



Standard The law efrforcemntlsecurity services student wiU derM 
strate the ability to render emergency first aid and CPR. The student 
will demonstrate approprlme responses to a variety of emergencies 
that arise in the day-to-day activities of the officer. 



Pftliminaiy investigation is one of the most critical elements of the 
police and security occupations. Eadi facet of these career fields 
requires some level of investigative skill. 

Standard The student will recognize important sources qf evidence at 
a crime scene, protect them from contamination, and collect them 
without destroying their value. 



The rdationship of corrections to the criminal justice system is 
fundamental to the effectiveness of die law enforcement/security 
officer. 

Standard The student will understand the role and function of the 
jail/prison structure and ident^ the major strengths and weaknesses 
in the system. 

Individuals must be properly licensed in oixler l j work witfiin the 
private sector of protective services. Knowledge of licenses and 
regulations is fundamental to the law enforcement/security services 
industry. 

Standard The student will ident^ the requirements and develop a 
plan to obtain all necessary licenses and permits. 



The protective services student must understand the hazards of dnig 
abuse. The protective services officer needs the knowledge and skills 
necessary to identify the abuser, the narcotics trafficker, and the dnigs 
themselves. 

Standard The student will recognize common forms of drugs, narcot- 
ics, and other controlled substances. The student will understand the 
consequences (tfdrug use and abuse. 



II. Patrol Procedures/Powers 
of Observation 



Good patrol procedures and observation skills are essential for the 
law CTforcement/security officer not only for job efSectiveness but 
also for survival. 

Standard The student will understand the fundamentals of patrol 
concepts, basic observational meOiods, and the major limitations of 
preventive patrol. The student will understand the service functions of 
an assignment. The student will appreciate the importance of, and 
develop ability in, checking the physical security of business places 
andoOier high-risk locations as assigned. 
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Physical fitness is important to any citizen, but to a law enforcement 
or security service officer, it is sometimes critical. A fit officer is 
better able to react and handle the i^iysical and stressful situations 
that arise in the course of assignments. 

Standard The student will identify the symptoms and hidden sources 
of stress in everyday life. The student will recognize quality fitness 
programs that will reduce stress and maintain fitness. 



The career in protective services must start with a complete back- 
ground check to make sure the candidate is of good moral character 
and meets the employability criteria of the employing agency. Back- 
ground investigation fundamentals are important to all law enforce- 
ment and security service industries. 

Standard The student will understand the process and have the 
ability to conduct preemployment checks and security clearances. 



14. Report Writing The ability to communicate in written form, providing a clear and 

accurate picture of events, is critical to effective law enforcement/ 
security service functions. 

Standard The student will demonstrate skills in conveying written 
information in an accurate and understandable form. 



15. Physical Security Accurate knowledge of the application and function of various 

^ * ^ ' ^ security systems and hardware and the ability to conduct physical 

security surveys are essential in the law enforcement/security services 

industry. 

Standard The student will have a working knowledge cf basic 
security systems arul hardware used in the security industry. The 
student will demonstrate the proper method €f conducting physical 
security surveys. 



16. Eyidence, Photography, The officer must know the proper methods of collection aiid preser\'a- 

and Inyestigation ^on of evidence in order to protect its value. Photography is an 

alternative method of recording events and objects that cannot be 
collected as ordinary evidence. 

Standard The student will collect evidence at a simulated crime 
scene in accordance with industry standards. The student will demon- 
strate competence in the basic use of various types cf photographic 
equipment, including video and 35-mm cameras. The student will 
demonstrate competence in searching for latent fingerprints by 
dusting. 



12. Physical Fitness/Stress 
Control 



13. Preemployment Check 
and Security 
Clearances 
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The protective service officer may find it necessary to use force in 
making an anest ancf may have to rely on defensive metfiods for 
personal well-being. Defensive techniques must be effective without 
the use of unnecessary force. It is important that the officer be profi- 
cient in a variety of defensive techniques. Knowledge and training in 
the use of a variety of nonlethal wes^ns is essential. 

Standard The student will identify a minimum of four methods ofseff- 
defense. The student will give examples of reasonable and unreason- 
able force and will identify and explain the d^erence between lethal 
and nonlethal weapons. 



The potential law enforcement/security services officer seeking 
employment in protective services woric needs basic educational em- 
ployabUity skills and preemployment skills in order to apply for, 
obtain, and keep a job. In order to accomplish these goals, the individ- 
ual must realize the importance of demeanor, attitude, and behavior in 
the day-to-day woik worid. 

Standard The student will identify the successful traits and methods 
necessary to demonstrate when applying for, obtaining, and retaining 
a position. 



19. ( areer (guidance A comprehensive guidance program is based on the belief that all 

students should receive the benefits of a guidance program designed 
to meet their educational, social, personal, and career needs and that 
such a program should be an integral part of a school's total educa- 
tiorud offering. 

Standard Guidance services will be provided to assist all students in 
determining their interests, aptitudes, and abilities; in selecting the 
program that meets their career-vocational education goals; and in 
expanding their individual options. 



20. (lender F(|i]ity A key factor in expanding educational options for all students and 

preparing them for participation in a technological world is giving 
students the ability to adapt to the changing attitudes and trends 
affecting the lives of all students today. 

Standard All students should be portrayed as possessing a full range 
of aptitudes, skills, and emotional expressions. 



21.1 .eadership All students will have the opportunity to participate in the leadership 

development activities that are an integral component of the industrial 
and technology education courses and programs. Leadership training 
shall focus on peer-based skills, includir^g the inteipersonal, commu- 
nication, business meetir ^nd personal business skills necessary for 
relating successfuUy to } .y. 



17. Defensive Tactics/ 
Nonlethal Weapons 



18. Attitudes, Behavior: Job 
Search 



85 



24. Leadership iConiinued) Standard Students will develop the ability^ to plan together, organize, 

and carry out worthy activities and projects through the democratic 
process. 

22. Safety All students will be aware of potential hazards, safety niles and 

legulatioa*, and effective ways of dealing with accidents as they 
occur 

Standard The student will have a thorough knowledge of the Mils 
and attitudes necessary for the scfe use cf tools, nutchines, materials, 
and processes and will demonstrau this understanding at all times. 



86 



loo 



Diversified occupations standards integrate academic core skills, 
including: 

Language Arts 

• Increasing communication skills, including reading, writing, 
speaking, and listening 

• Expanding vocabulary to include specific and technical terms 
relating to the occups^on 

• Interpreting and applying written instructions 

• Developing reasoning, problm solving, and critical thinking skills, 
and the abilities to transfer these skills in a variety of settings 

• Interpreting and api^ying safety precautions 

• Writing clear, concise illustrated notes, reports, and records 

• Interpreting and implementing the requirements of federal, state, 
and local laws pertaining to tfie occupation 

• Identifying aspects of nonverbal communication, such as gestures, 
eye contact, and facial expressions, and using them appropriately 

Mathematics 

• Reinforcing and expanding computational skills 

• Using concqHs, theories, and formulas in problem solving 

• Using calculators, computers, puges, scales, and a variety of 
measuring instnmients in calculating and problem solving 

• Demonstrating the use of standard units of measurement and the 
relationship to measurement instnmients 

• Estimating, calculating interest, and analyzing payroll and financial 
statements 

• Applying problem-solving techniques as applied tc statistics, logic, 
and probability 

Science 

• Assessing personal habits and developing a plan for practicing 
proper habits of hygiene, diet, exercise, and weight control 

• Oassifying the characteristics of bacteria and the relationship to 
communicable diseases 

• Relating facts, terminology, laws, and theories to practical applica- 
tions in die areas of sanitation, germicides, arKl antiseptics 

• Applying theories of anatomy and physiology to practical applica- 
tions of services and treatments 

• Apfdying the basic principles of chemistry in determining cause 
and effect and applying the principles to a specific situation or 
problem 

• Apfdying scientific knowledge in the processes of informing about, 
preventing, aixl ccmtrollirig safety hazards 

• Understanding the structure and ccmiposition of various forms of 
matter and their reactions to other substances 

• Understanding the principles of electricity and elearonics and their 
application in a variety of situations and problems 



Identifying and measuring various physical characteristics of 
substances akid their reactions to combustion 
Understanding the principles of pharmacology 

History-Social Science 

Learning economic concepts of profit and loss 

Understanding the precepts of entrepieneurship, merchandising, 

and professional ethics 

Understanding and applying people skills for praising, criticizing, 

arid adjusting conflicts that arise in interpersonal relationships 

Learning about the development of laws and practices as society's 

responses to the historical and continuing need to protect the health 

and safety of workers and the public 

Recognizing the cultural and ethnic origins of various foods, 

cooking methods, and %rving styles 

Studying the historical developmem of the justice system; of 

politics and public policy; and the origins, background, stnictune, 

and operation of American institutions 

Understanding the U.S. Constitution, in particular the civil liberties 
and civil rights components, aiKl understanding federal, state, and 
local court systems 

Understanding the cultural and erx>nomic impact of correctional 
institutions 

Studying the economic impact of drugs on society 

Visual and Performing Arts 

Making aesthetic judgments and experiencing satisfaction and 
feelings of accomplishment 

Using artistic expression to reflect personal and cultural ideals 
when developing hairstyles 

Expressing creativity through the use of skillful communication 
with the client regaiding desired results, conceptualizing, and 
creating the end product 

Engaging in activities directed toward the refinement and mastery 
of artistic skills, usirig color and design 
Understanding and developing techniques for enhancing personal 
appearance, vocal presentations, and overall 24)pearance 
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Flectronics Technology 



Electronics technology standards focus on student acquisition of 
new knowledge, awareness of individual interests and abilities, and 
application and transfer of skills learned in other disciplines. 

The student of electronics technology becomes familiar with his- 
torical, current, and potential developments in industry and technol- 
ogy, as well as the effects of such developments on consumers and 
members of society. As a result of participation in electronics technol- 
ogy, the student will be able to make informed career/occupational 
(educational) decisions based on the knowledge and skills acquired 
and related to personal interests and aptitudes. 

Contents 

1. Understanding Electricity/Electronics 

2. Electricity/Electronics Safety 

3. Methods of Generating Electricity 

4. Wiring Tools and Wire 

5. Soldering 

6. Magnetism and Electromagneiism 

7. Circuits, Symbols, and Component Identification 

8. Resistors and Identification Systems 

9. Available Sources of Earth Energy 

10. Small Appliance Repair 

1 1 . Exploration of Occupations 

12. Historical Development of Electncity/Elcctronics 

13. Basic Electrical Skills 

14. The Flow of Electricity Through Conductors and Insulators 

15. The Electrical Team 

16. Components, Switches, and Circuits 

17. Electric Lanips and Heating Devices 

18. DC and AC Electricity 
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I . rnderstanding Electricity is one of the most important fonns of energy used in the 

Elect ricity/Klectronics worid today. Radio, television, phone communication, computers, 

satellites, ligltting and ht^^ting systems, industrial control systems, and 
tranqx>itation systems would be vastly diffeitnt or nonexistent 
without electricity. A large percentage of the work force in the United 
States today is emfdoyed in jobs related to electricity and electronics. 

Standard The stiidentwUl comprehend the importance cfelectrk^ 
and electronics in today's society and will understand the basic 
science of electricity. 



2. Electricity/Flecironics Safety is an essential pan of aU electronics activities, and the funda- 

Safety mentals needed to prevent accidents must be included and stressed in 

all apidicatkHis of electricity and electronics. 

Standard The electronics student will understand the importance cf 
s<rfety on the job, in the classroom, and at home and will demonstrate 
the ability to perform all tasks in a s<tfe manner, using correct tech- 
niques and procedures. 



3. Methods of Generating 
Electricity 



The engineer arKl technician s^x)uld be awarr; that the generation of 
electricity is a process of converting one form of energy to a different 
form of energy. 

Standard The student will understand the concept of energy conver- 
sion and the dfferent methods cf generating electricity. 



4. Wiring Tools and Wire 



Wire is one of the primary types of cornluctors used to connect 
electrical circuits. Proper use of wire and wiring tools is a necessary 
and important part of electronics woilc, atKl all technicians and engi> 
neers must be familiar with sizes and types of wire and the specialized 
tools used. 

Standard The student will be familiar with the various types and 
sizes of wire and the specialized tools required in circuit fabrication 
and repair. 



5. Soldering 



The art of soldering metal has been practiced for many centuries and 
is one of the most important methods used to ensure electrical conti- 
nuity between cormected points. Because most electronic devices use 
solder connections, the electronics technician must know correct 
soldering techniques. 

Standard The student will understand the techniques of modern 
soldering practices and develop skills for making good solder connec- 
tions. 
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6. Magnetism and 
Electromagnetism 



A knowledge of the fundamentals of magnetism and electromagnet- 
ism is a prerequisite to understandii^ electric generators, motors, 
electromechanical control systems, mi radio communication systems. 
All engineering and technical occupations in the woik force today 
require peo(de with knowledge and skills in dwse areas. 

Standard The student will understand the relationship be^:een 
atomic theory and magnetism and between magnetism, electromag- 
netism, and magnetic induction. 



7. Circuits, Symbols, and 
Component 
Identification 



The application of eleciricity and electronics in lighting, heating, 
computers, communication, and industrial control systems involves a 
variety of components. A special graphic symbol d^ignates each 
specific component in diagrams called sdicmatics. Knowledge of 
circuits, symbols, and component identification is a necessary and 
impoitant pait of die electronics industry. 

Standard The student will understand circuits, symbols, and compo- 
nent identiflcoHon and be able to ident^ and drmv various circuit 
configurations, using proper symbols. 



8. Resistors and 

Identification Systems 



Resistance to current flow is an important parameter associated with 
all electronic circuits. Manufactured resistors are usually used in 
electronic circuits either to divide voltage or to limit current How. 
Various schemes are used to indicate the resistance value of manufac- 
tured resistors. 

Standard The student will understand the concept cf resistance in 
electronic circuits, identify schematic symbols for resistive devices, 
and be able to interpret various resistor value coding systems. 



9. Available Sources of 
Energy 



The availability of adequate future energy sources — ^such as fossil 
fuels — is a major concern of all industrialized nations of the worid. 
Conservation and cost*efiective methods of converting existing 
energy into electricity are of paramount importance. 

Standard The student will study the generation cf electricity and 
understand that it is an energy conversion process. The student will 
be able to describe various types of electrical power generation 
facilities with an awareness of the comparative cart-effectiveness of 
each type, keeping in mind principles of conservation. 



10. Small Appliance Repair 



Service occupations will continue to require a large woric force in the 
United States, including technicians widi a basic knowledge of 
electricity/electronics to service office equipment and household and 
other apfdiances. 

Standard The student will be able to perform basic inspection, 
testing, and troubleshooting to locate and repair simple defects of 
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10. Small Appliance Repair 

(Continued) 



mayunctionirtg appliances and to identify and locate sources (4 re- 
placement parts. 



1 1 . Exploration of The choice of an occupation is a very impoitant, but difficult, deci- 

Occupations sion for many young peo|de. The educational system should not only 

equip students widi the knowledge and skills necessary to become 
productive members of society but also help them understand 
qualifications and expectatims required of a person in a number of 
occupations. Many jobs in die woik force require peo(4e widi knowl- 
edge and skill in electricity nd dectronics. 

Standard The stuijent will understand the skills, qualities, and educa- 
tional requirements needed for employment in a variety ofoccupa- 
tions. The student will develop an awareness of occupational choices 
and will be encouraged to participate in a student youth organization 
to learn and practice leadership sUUs. 



12. Historical Development The science of electricity/electronics spans several cmturies. New 

of Electricity/Electronics discoveries and developments in this discipline are almost always 

extensions of previous scientific knowledge. 

Standard The student will understand that state-of-the-art electronics 
stems from scientific principles discovered, in some cases, many 
years ago and will recognize that new discoveries will continue to be 
built on existing sclent^ and technical knowledge. 



13. Basic Electrical Skills In a technologicil society, skill in the identification, selection, and 

use of common testing equipment and specialized hand tools is a 
prime prerequisite. Technicians, engineers, and other professionals 
will woik with UxA$ ranging from sinqrie hand tools to comfdex 
electronic testing sets and equipment 

Standard The student will develop skiUs in selecting and using the 
appropriate hand tools and electronic test equipment and will under- 
stand the importance of proper tool and instrument maintenance. The 
student will also develop effective troubleshooting techniques and the 
ability to work with modern components. 



14. The Flow of Electricity 
Through Conductors 
and Insulators 



For electricity to serve a useftd puipose* it is essential that its fk>w be 
directed and controlled. Some materials have propeities that require 
very little external energy (voltage) to cause a movement or ffow of 
electrons, while others require considerable amounts to produce 
electron flow. Technicians* eni^neerSt and other professionals must be 
able to use, classify, and differentiate among various types of conduc- 
tors, semiconductors, and insulators. 

Standard The student will know the difference between conductors, 
insulators, and semiconductors and will be able to relate the impor- 
tance of each of these materials in the study of electricity/electronics. 
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15. The Electrical 1 earn In all scientific disdiAines Iheit many parameters and units of 

measure. An awareness of fundamental units of measure associated 
with electricity/electronics is necessary. Amperes, volts, and ohms are 
three exam{des of electrical quantities that need to be identified. 

Standard The student wiU be able to d^ne the terms ampere, volt, 
and ohm and will be able to use appropriate testing equipment to 
measure basic circuit parameters in amperes, volts, cmd ohms. 



Radios, televiskms, computers, industrial control systems, and other 
electrical and electronic devices use certain components to ccmtrol or 
modify electrm flow« Tedmidans, engineers, and other professionals 
must understand the functional duracteristics of diese components 
and the varicms circuit configurations. 

Standard The student wUl understand component identification, 
characteristics, circtdt configurations, and the various circuits that 
may be constructed using these components. The student will apply 
critical thinking to troubleshoot and solve circuit maffunctions. 



1 7. Electric Lamps and Electricity is the most significant source of home and industrial 

Heating Devices lighting. Heat generated by electridty \s used for iik^. lal processes 

and for hcmne use. 

Standard The student will understand the theory, (^ration, and 
identification cf electrical lighting and heating circuitry. 



1 8. i)C and AC Electricity There are two general classifications of electridty — direct current 

(DC) and alternating current (AQ— both of whidi are widely used in 
electronic drcuitiy. Eac^: has its particular ap(^cation, and it is 
essential that the technidm and engineer know ttie similarides and 
differences bttween DC and AC electridty, as well as their applica- 
tions. 

Standard The student will understand the advantages and disadvan- 
tages cf various applications of DC and AC electricity and recom- 
mend the form of electricity that would be better for a technical appli- 
cation. 



19. Motors and (i enerators Conversion of mechanical energy into electrical energy is the method 

that produces q>pn)ximatdy 90 peroem of die electridty used in the 
woild toda>. A laige percentage of the electridty produced is used to 
drive electric motors. These motors are used extensively in commer- 
dal, industrial, and residential apfrtications. A large wortc force is 
invdved in the design* manuftOure, operation, and maintenance of 
electric motors and generators. 

Standard The student will be able to identify ond understand the op- 
erating principles of various types of motors and generators and 
describe the advantages and disadvantages of each. 



16. Components, Switches, 
and Circuits 
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Low-voltage signal circuits ait used in industrial, commercial, and 
residential systems for signaling and controlling other devices. These 
signals can be used, for example, to activate security alanns or remote 
povtr control circuits. 

Standard The student will understand the theory cf operation for a 
typical low-voltage signal system and will know haw it interconnects 
with other systems for proper operation. The student will acquire 
enough irtformation to be able to recommend the proper low-voltage 
circuit for use in a particular application. 



Mo!»i electrical and electronic circuits incorporate protective devices, 
sud) as fuses, fusiUe links, or circuit bieakers. The theory of opera- 
tion of all th^ protective devices is similar. The technician or 
engineer must always consider circuit safety as a prime prerequisite in 
circuit design. 

Standard The student will understand the need for circuit protection 
devices and their operation within designed limits, recognize the 
various types, recommend or select an ^impropriate one for a given 
application, and understand the testing procedures used with circuit 
protection devices. 



22. House The most widespread use of electricity and electronics is in house 

wiring. Houses use wires to carry current from the distribution point 
to conveniernx outlets, lighting fixtures, and appliances. 

Standard The student will understand correct and safe procedures 
for installing house wiring, how house circuit breaker values are cal- 
culated, how the size of th j wire is determined, and how color coding 
is used. The student will comprehend the correct use of outlets, 
switches, boxes, junctions, and other house wiring dfvices. 



23. Fleet ronics Mathematies Electronics is an application and extension of mathematics. Full 
Fundamentals comprehension of electronic laws and theorems requires an under- 

standing of mathematics. 

Standard The student will understand the principles involved in 
solving mathematical, algebraic, and trigonometric problems as 
applied to electronic circuits and will learn and use scientific notation 
and metric prefixes is applied in mathematical calculations. 



24. Communieation Communications is an essential and increasingly vital part of human 

Systems Electronics has allowed communications to be carried over great 

distances, both on earth and in space, in fomis ranging from the 
simplest telegraph to the most complex satellite, all having their 
foundations in the science of electronics. 



20. Low- Voltage Circuit 
Wiring and Signal 
Devices 



21.Circuii Protection 
Devices 
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24. Communication Systems Standard The student will understcmd the concepts and principles cf 

(Continued) many types cf electronic communicaiion systems, will comprehend the 

principles cf iftfijrmation conversion into electronic signals, and will 
understand the transmission, reception, and ultimate conversion cf 
these signals back to intelligible information. 



IS. Direct Current Circuits Radios, televisicxi sets, computers, and most other types of electronic 

equipment requiie direct cuntnt (DQ for operation. Fbr this itason, it 
is essential that technicians and electronics engineers have an under- 
standing of the laws and characteristics governing DC circuits. 

Standard The student wiU understand the basic relationships be- 
tween voltage, current, and resistance as they relate to direct current 
circuits and will be able to calculate and measure these relationships. 



26. Direct Current Circuit Electricity and electronics are scientific disciplines that express 

Evaluation relationships related to circuits. Comprehensive examinations of 

Ohm's and KirchhofTs laws are prerequisites to understanding 
fundamental direct currem circuits. 

Standard The student will be able to apply Ohm's and Kirchhoffs 
laws in detailed circuit analysis. 



The widespread domestic, commercial, and industrial applications of 
electrical energy in the United States are extensive and taken !br 
granted. Most electricity is {Moduced by some energy conversion 
process, and a major porticm is used to power electric motors, heating 
systems, and lighting systems. 

Standard The student will become familiar with the terminology of 
electrical energy and power and will understand the power law as it 
relates to circuit evaluation and Ohm's law in circuit analysis. The 
student will understand the relationship between power, heat, and 
energy and how they relate to energy cost and conservation. 



The manufacturing of industrial, commercial, consumer, and military 
products requires a large work force skilled in the use of tools and 
equipment and familiar with complex fabrication processes. 

Standard The student will achieve competency in the use of tools, 
equipment, and processes involved in the fabrication cf circuit 
boards, wiring harnesses, and associated electronic equipment. The 
student will develop the critical thinking skills needed to troubleshoot 
malfunctioning circuits. 



29. Aiternatin}; Cu rrent The most widely used electrical current supplied to our homes, 

Fundamentals schools, businesses, and industries is alternating current (AQ. All 

types of electronic communications employ some api^cation of alter- 



27. Electrical Ener}»y and 
Power 



28. Project Fpljrication 
Tectini(|Les 
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29. Alternating Current nating current Numerous occupations, even outside elecuonics. 

Fundamentals require emj^oyees who have a woricing knowledge of alternating 

(Continued) cuntnt 

Standard TTie stiutemwiU w^ntand haw alurnatingcunem 
generated. Us characteristics, die common terminology associated 
with the sine wme, the basic characteristics cfaiternaiing current 
circuits, and die nature cf die frequency spectrum, including the 
frequency ranges used in radio communications. 



30. Instrumentation The electronics industry uses measuring and testing equipment 

extensively. Meters and testing devices of all types are the working 
tools needed to measure the electrical manifestations of vdtage* 
current, and resistance in electronic circuitry. It is essential for 
technicians and engineers to have a good woricing knowledge of 
electronic measuring and testing equipment. 

Standard The student will understand die importance of and die 
function of electronic test equipment and know how to use the 
equipment to measure the parameters of a circuit. The student will 
understand the concepts cf signal injectim and signal tracing as a 
troubleshooting technique. 



31 . Capacitance Capacitors are major components in most electronic circuits. The 

devices have the ability to store an electricak chaise, which makes 
them valuable in filter networics, tuners, motor staiters, timing cir* 
cuits, and many other applications. Technicians and engineers must 
have a fundamental knowledge of capacitance and capacitive reac- 
tance. 

Standard The student will understand physical and electrical 
properties cf capacitors and be able to describe the characteristics 
of capacitance in both AC and DC circuits. The student will be able 
to understand and use the terminology necessary to work with ca- 
pacitors and capacitance, to explcdn the significance of die vari- 
ables in die capacitive-reactance formula, and to determine time 
constants of various resisttve-capacitive circuits. The student will 
understand the special danger associated with capacitors, will 
apply the appropriate safety precautions, and will be able to use 
appropriate instrumentation in the measurement of circuit values. 



32. Inductance Inductors are one of the major omiponents in mc^t electronic 

circuits. They have the propeity of electromagnetically storing 
charges, making them valuaUe in filter networics, tuners, timing 
circuits, and other cunent-control applications. Technicians and en* 
gineers must have a fundamental knowledge of inductance and in- 
ductive reactance. 

Standard The student will understand the physical properties of an 
inductor, describe the characteristics cf inductance, use the termi- 



32. Inductance (Continued) nology necessary to work with inductors and inductance, explain the 

^ijffnfficance cfi^e variables in ^ inductive-reactance formula, and 
aetermine time constants of various resistive-inductive circuits. The 
student will acquire an ai¥areness tfthe exunsive uses cf inductors 
and inductance in industrid appUcations, 



33. Circuits Contaitiinj; Circuits conuining ftsistanoe, capacitance, and inductance ait called 

Resistance, Capacitance, 'tuned dicuiti*** Radio, television, and telephone communication 
and Inductance sysiems have made extensive use of tuned circuits. Technicians and 

engineen need to understand the duuncteristics of tuned circuits. 

Standard The student will understand the nature, characteristics, 
and elements qf tuned circuits; be amtre qfdieir importance; and 
understand the concepts of electrical resonance. 



Vacuum tubes, semiconductors, and solid*state devices have revolu- 
tionized the electronics industry, which in tum has had a tremendous 
impact on today's society. Semiconductors are the heait of computers, 
communication systems, industiy automation sysiems, electronic 
military hwdware, medical electtonics, snd many consumer goods. 
Solid-state techncriogy has leplaoed vacuum tabes except in a few 
spedalized appUcations. The demand for tedmicians and engineers 
skiUed in solid-sute and vacuum tube tfieory will continue to be 
strong for the remainder of this century. 

Standard The student will understand the historical and present-day 
importance cf vacuum tube and soUd-state technology. The student 
wUl understand the role cf "active devices" in amplifiers, rectifiers, 
oscillators, and logic circuits and will be familiar with methods and 
materials used for solid-state devices. 



35^ Soiid-State Dev ices Semiconductors and solid-state devices have had a tremendous impaa 

on the electronics industry and are at the heait of computers, commu- 
nication systems, industry automation systems, automotive electronic 
contiDl units, electronic military hardware, and many consumer 
products. The electrcmics industry, including the design, manufacture, 
and service fimctions, will continue to require a large work force of 
technidans arKl engineers. 

Standard The student will understand basic semiconductor physics, 
characteristics and applications of diodes, positive-negative (PN) 
junction unijunction, and field-effect transistors, basic transistor 
circuit cof^gurations, and the use cf equipment for testing semicon- 
ductors and associated circuitry. 



36. Printed (jrcuits Printed circuit boards — boards with the vWring printed or etched on 

them— have greatly enhanced the automated manufacturing and 
quality of electronic systems and subsystems. This technology will 



34. Vacuum Tube and 
Solid-State Electronics 
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36. Printed Circuits (Continued) continue to be used and refined by the electronics industry. Techni- 

cians and engineers with printed circuit fabrication and process skills 
will continue to be in demand in industry. 

Standard The studcmwiUumUrsiami circuit board design and 
layout, fabrication processes, manual and automatic loading of 
components on the board, soldering techniques, and servicing proce- 
dures. 



37. Basic Electronic Stages Most electronic systems, for example radios, televisions, and comput- 

ers, consist of many subsystems or stages. Technicians and engineers 
are required to have the sptoidl skills needed to make an operational 
analysis at the component, stage, subsystem, and system levels. 

Standard The student will understand the function of individual 
electronic stages and how they relate to each other. These interac- 
tions must be understood and analyzed with respect to operating 
characteristics and become a part of the critiad-thinking process in 
troubleshooting malfunctioning systems. Synthesis, deduction, itrfer- 
ential thinking, and evaluation skills will be strengthened as the stu- 
dent follows circuit operation through stages or block diagrams. 



Computers, communication systems, and most electronic circuits 
requires a source of direct current (DC) supfdy. The voltage from 
public utilities is alternating current (AQ and must be converted to 
supply direct current Gicuits that will efficiently convert alternating 
current to direct current are of prime importance. A comprehensive 
background in power supfAes is ntidci by technicians and engineers 
involved in the design and maintenance of electronic equipment 

Standard The student will understand rect^ation, fUter systems, 
regulation systems, and voltage divider ^xtworks. The student will 
have the ability to measure output voltages, percentage of ripple, and 
percentage of regulation and will be able to identify various power 
supplies and their operations. 



39. The Amplifler Stage Electronic amplification is used extensively in industrial, military, 

and ccHisumer electronics systems. It is imperative that electronics en- 
gineers and technicians understand the principles of amplification and 
the various classes of amplifier stages. 

Standard The student will learn and understand the various classes 
of amplifiers, amplifier circuit coi^gur.Jions, current gain, voltage 
gain, input and output, impedance, small signal and power amplifiers, 
and frequency response, all of which are important amplifier stage 
attributes. 



38. The Power Supply 
Stage 
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40. The ( )scilliitor Stajje The properties of oscillators and resonant circuits are basic to com- 

munication and other types cf electronic equipment. Technicians and 
engineers with a knowledge of osciUators and resonant circuits will 
continue to require this knowledge in the electronics industry. 

Standard The student will understand the principle of resonance and 
various types cf oscillator circuits and will be able to analyze data 
drawn from operating circuits. 



In the last decade, there has been a phenomenal increase in entenain- 
ment and business-type data that are transmitted via radio. Satellite 
communicatimi netwoiks have made woridwide communication a 
reality. The communications industry will continue to need a large 
work force of technicians and engineers to design, manufacture, and 
maintain equipment 

Standard The student will understand basic radio frequency circuitry 
associated with processes cf modulation, heurodyning, intermediate 
frequency amplification, detection, and automatic gain, along with 
the frequency controls used in most electronic communications 
systems. The student will develop an appreciation for the historical 
evaluation <^ broadcast receiveirs and transmitters. 



Working in the electronics field requires an understanding of how 
individual circuits, components, aiKl assemblies integrate into com- 
plete systems and devices. Because technicians and engineers func- 
tion largely as specialists working on specialized equipment, it is 
imperative that they comprehmd the general characteristics of many 
systems in order to make decisions concerning their own specialties. 

Standard The student will develop a general understanding of radio, 
television, telephone, microwave, computer, and detection systems 
and be able to ident^ specialized equipment for study. 



43, Int rodiK t ion to Since the invention of the transistor in 1947, electronics manufacture 

intej^ratc (1 ( iriuits ers have attempted to miniaturize components and circuits and to 

reduce costs while maintaining reliable devices. Large-scale integra- 
tion (LSI) of circuits incorporating the equivalent of thousands of 
discrete components makes it possible to produce powerful calcula- 
tors, radios, and microprocessors on a single device, called a ''chip. * 
This requires many workers, including technicians and er^gineers, 
with a working knowledge of the applications of integrated circuits. 

Standard The student will study and comprehend integrated circuit 
fabrication techniques, input and output signals, biasing voltages, 
integrated circuit terminology, and testing procedures. 



41. Fundamentals of Radio 
Broadcast S\ stems 



42. Ovemev^ of F^lectronic 
S> sterns 
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Linear integrated ciicuits have many uses in consumer and military 
products. These circuits can perfomi almost all functions associated 
with linear electronics that deal with amjAified wavefoim reproduc- 
tioa Linear integrated circuits are used in many of the newer con- 
sumer products, sud) as AM/FM radios, televisions, and audio and 
video recorders. 

Standard student wiU understand linear integrated circuit termi- 
nology, applications, symbols, and advantages, as compared to those 
of discrete components. 



45. Digital Circuits Recent trends in the dectrcmics industry have been toward! greater 

applications of digital drcuits. These circuits arc being used in 
increased i4)|dications in ^liat was once the exdusive domain of 
analog drcuits. Digital drcuits are the heart of most computer sys- 
tems. Many occupations require an understanding of digital dicuitry. 

Standard The student will understand digital integrated circuit 
terminology, number systems, logic functions, and applications to 
electronic systems. The student will compare analog to digital inte- 
grated circuits and be able to design digital circuits, using logic 
functions. 



46. Optoelectronics Optoelectronic devices aie rapidly finding a maricet in the electronics 

industry. This technology— light, li^ sources, light amplification, 
and op&cdl di^lays— 4s being used in military, industrial control, and 
consumer products. Applications of these devices will increase; the 
technidan and engineer should be familiar with them. 

Standard The student will understand basic optoelectronic circuitry, 
the nature of light, light sources, light amplication, and optical 
displays. 



47. Microprocessors Microprocessors are now into advanced generations of development 

and have a powerful impact on military and consumer pnxlucts. 
These devices are the heait of computers and are used extensively in 
manufacturing, process controls, home appliances, automotive 
controls, and in many applications to commercial and military elec- 
tronics. This software and hardware approach to technology will 
continue to expand and will require many skilled workers to design, 
manufacture, aixl service systems using microprocessors. 

Standard The student will understand microprocessor fundamentals, 
terminology, architecture, bit capacity, and the roles of software and 
hardware. 



48. Career Guidance A comprehensive guidance program is based on tiie belief that all 

students should receive the beneiits of a guidance program designed 



44. Linear Integrated 
Circuits 
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48. Career Guidance {Continued) to meet their educational, social* personal* and career needs and that 

such a program should be an integral pan of a school's total educa- 
tional offering. 

Standard Guidance services will be provided to assist all students in 
determining their interests, aptitudes, and abilities; in selecting the 
program that meets their career-vocational preparation goals; and in 
expanding their individual options. 



49. (lender Equity A key factor in expanding educational options for all students and 

preparing them for partidpaticHi in a technological world is giving 
students the ability to adapt to the changing attitudes and trends af- 
fecting the lives of all students today. 

Standard All students will be portrayed as possessing a full range cf 
aptitudes, skills, and emotional expressions. 



50. Leadership All students will have the oppoitunity to participate in the leadership 

development activities that ait an integral component of the industrial 
and tedmology education courses and programs. Leadership develop- 
mem shall focus on peer-based skills, including the inteipersonal, 
comi -nication, business meeting, and personal business skills 
necessary for relating successfully to society. 

Standard Students will develop the ability to plan together, organize, 
and carry out worthy activities and projects through the democratic 
process. 
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Electronics technology standards integrate academic core skills, 
including: 

Language Arts 

• Reading and comprehending written instruction and technical 
literature on electronics 

• Listening to and following verbal instnictions 

• Expanding terminology and vocabulary by listening, writing, 
evaluating, and speaking about electronics 

• Keeping written logs and reports of experiments and definitions 

Mathematics 

• beaming positive and negative numbers 

• Woiking with whole numbers, addition, subtraction, multiplication, 
and division 

• Leamingtheconceptsofpowerscf 10, scientific notation, and 
engineering notation 

• Calculating correct wire size for current-carrying capabilities 

• Woiking with percentages and ratios as applied to electronics 

• Algebraically solving fonnulas as applied to electronic circuits, 
signal transmission, and modulation 

• Computing salaries, benefits, and mployment costs for electronics 
occupations 

• Using trigonometry functions to solve alternating current problems 
and in woric involving impedance, resonance, oscillators, and 
filters 

• Applying mathematical concepts and principles to alternating 
current for wave frequency, time, period, alternation, peak, peak- 
to-peak voltage, current, and effective and average values of the 
sine wave 

• Applying basic mathematics to solve problems involving power 
and horsepower 

• Using Boolean algebra to woric with logic functions and comparing 
and studying binary, octal, and hexadecimal number systems 

• Using Karnaugh maps to represent and solve for analysis of logic 
functions 

Science 

• Sti>dying electrical concepts of lodestones, magnets, static electric- 
ity, negative and positive chaiges, direct current, electromagnetism, 
and alternating current 

• Studying atomic and electron dieory as it applie.s to electronics 

• Studying the laws and theories of physical science as they relate to 
induction, frequency, polarity, cycles, series and parallel circuits, 
power, energy, and phase relationship 

• Studying the three states of matter and how they apply to electron- 
ics 

• Studying the sources and types of energy: nuclear, chemical, 
piezoelectric, wind, geothermal, thermal, hydro, fuel cells, solar, 
and fossil fuels 
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• Studying the scientific relationship between electrical and me- 
chanical energy 

JuR^cognztng the scientific princifdes relating to heat production 



• Studying the im^cs of audio and radio frequency generation, 
modulation, demodulation, and waveform generation with har- 
monic fre(iuencies 

History-Social Science 

• Emphasizing the study of electricity from as eariy as 600 bc 
through the twentieth century 

• Studying the economic factors affecting the cost of manufacturing, 
selling and producing electronic equipment 

• Studying the historical development of electricity generation, 
including the economics of the different methods of generating 
electricity 

• Studying the development of wire and wiring tools and the eco- 
nomics affecting the cost of wire, tools, and hand-wiring mettxxls 

• Studying the eariy pioneers, such as George Simon Ohm, Count 
Alessandro Volta, Andre Marie Ampere, George Westingliouse, 
Sir Isaac Newton, Nfichad Faraday, Gustav Robert Kirehoff, 
Thomas A. Edison, Nikola Tesla, Lee de Forest, Edwin Howard 
Armstrong, William Bradford Shockley, James Watt, Heinrich 
Rudolf Henz, and Mandiese Guglielmo Marconi 

• Studying the historical development of the earth's electrical energy 
sources 

• Exploring the historical devdc^ent of unions and im)fessional 
and trade occupations, irKluding the ecorxmiics arxl salary ranges 
of die various occupations in electronics 

• Identifying historical changes in industry, business, the home, and 
modem life with the advent of alternating current and direct cunent 
electrical transmission 

• Identifying and tracing the historical changes and advances in the 
design arvl manufacture of motors and generators 

• Tracing die historical changes in house wiring methods and study- 
ing the development and implementa;jon of the Rural Electrifica- 
tion Act (REA) 

• Identifying the historical development of electronic communication 
systems from the telegraph to present state-of-the-ait communica- 
tion systems 

• Studying the devetopment of communications, computers, and 
consumer electronics systems and their impact on th ^ economy 
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Manufacturing Technology 



Manufacturing technology standards address grade levels nine 
and ten. Areas addressed reflect a broad range of experiences of 
manufacturing and produaion technology. Specificallv, standards 
address the following: management technology, prcnJuction technol- 
ogy, personnel management, careers in manufacturing, tool technol- 
ogy, measurement systems, manufacturing materials, metallurgy, 
material removal and coating processes, industrial forming processes, 
and industrial joining processes. 

Machine tool technology standards address grade levels eleven 
and twelve, ROP/Cs, and community colleges. Areas addressed are 
those that typically lead toward job placement and possible certif 
tion. Specifically, standards address the following: measurement 
systems, print reading, properties of metal, cutting theory and cutting 
tool materials, cutoff machines, drills and drilling, lathe processes and 
procedures, metal finishing, material testing, nonconventional ma- 
chining, milling machine processes and procedures, layout, cutting 
fluids, abrasives, heat treatment, applied mathematics, numerical 
control, and quality control. 

Plastics technology standards address grade levels eleven aiid 
twelve, ROP/Cs, and possible community college programs. The 
areas addressed are those that typically reflect industrial standards and 
lead toward employment in the expanding fields r( plastics and com- 
posites. The units specifically address the following: safety, basic 
plastics processes, mold preparation, plastics material identification, 
repair of plastics materials, bonding methods, production systems, 
tooling for plastics, advanced composites, print reading, and job 
placement skills. 

Welding technology standards address grade levels eleven and 
twelve, ROP/Cs, and community colleges. Areas addressed are those 
that typically lead toward job placement and possible certification. 
Specifically, standards address the following: safety, welding materi- 
als (both base and filler metal), joint preparation, welding positions, 
print reading, testing and inspection, oxyacetylene welding (OAW), 
arc welding (SMAW), MIG welding (GMAW), and TIG welding 
(GTAW). 

Manufacturing Technology 

1. Manufacturing Enterprise 

2. Production Technology 

3. Personnel Management 

4. Safety 

5. Measurement 

6. Hand and Power Tools 

7. Materials— Mctallic/Nonmctallic 

8. Metallurgy 

9. Welding — Fucl/Oxygcn and Elcctnc 



105 

9^- i / : / 



10. Soldering/Brazing 

11. Fastening — Bonding/Chemical 

12. Mechanical Fastening 

13. Threads and Thread Cutting 

14. Metal Finishing 

15. Drilling 
15. Filing 

17. Sawing 

18. Turning 

19. Grinding 

20. Milling 

21. Rame/Arc Cutting 

22. Industrial Foming Processes — Casting 

23. Industrial Forming Processes — Forging 

24. Industrial Forming Processes — Sheet Metal Fabrication 

25. Industrial Forming Processes — Cold Working 

26. Industrial Foming Processes — Shearing 

27. Computer-Aided Manufacturing 

28. Computer-Integrated Manufacturing 

29. High Technology Industrial Processes 

30. Computer-Aided Design and Drafting 

31. Flexible Manufacturing Systems 

32. Career Guidance 

33. Gender Equity 

34. Leadership 

Machine Tools 

1 . Cutting Action Theory 

2. Cutting Tool Materials 

3. Linear Measurement 

4. Materials Testing 

5. Metal Finishing— Mechanical 

6. Properties of Metals 

7. Semiprecision Measuring Tools 

8. Precision Measuring Tools 

9. Print Reading 

10. Quality Control and Inspection 

11. Abrasive Machining and Grinding 

12. Abrasive Machining and Grinding — Abrasives 

13. Abrasive Machining and Grinding — Equipment 

14. Computer Numerical Control/Numerical Control 

15. Computer Numerical Control/Numerical Control 

16. Computer Numerical Control/Numerical Control 
gramming 

17. Computer Numerical Control/Numerical Control 
Tools 

18. Cutting Fluids 

19. Cutting Fluids — Categories 

20. Cutting Fluids— Selection 

21. Drill Press 

22. Twi^l Drill 



— Robotics 
— Controls 
— Basic Pro- 

— Machine 
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23 Industnal Malcnals 

24. Industrial Matcnals — Ferrous 

25 Industrial Matcnals — Nonfcrrous 

26. Industrial Matcnals — Nonmctallic 

27. Industrial Matcnals—Hcat Treating 

28 Industnal Malcnals —Hardness Testing 
29. Lathe 

30 Lathe— Lmc of Power 

31 Lathe — Work-Holding Devices and Accessones 

32 Lathe— Cutting Tools 

33 Lathe — Work Processes/Operations 

34 Lathe — Speeds and Feeds 

35 Layout 

36. Layout — Procedures 

37 Layout — Equipment 

38. Layout — Scmiprccision 

39 Layout — Precision 

40. Milling Machine 

41 Milling Machine — Line of Power 

42. Miiling Machine — Work Holding 

43 Milling Machine — Work Prcxresses 

44. Milling Machine — Speeds/Feeds 

45. Nonconventional Machining 
46 Stock Cutoff Macnmcs 

47. Technical Mathematics 
48 Technical Mathematics— Fractions/Decimals 
49. Technical Mathematics — Formulas/Algebra 
50 Technical Mathematics — Geometry 

51. Career Guidance 

52. Gender Equity 

53. Leadership 

Plastics 

1. Safety 

2. Plastic Process Introduction 

3. Molding Processes 

4. Reinforcement Prtxesses 

5. Thermo forming Processes 

6. Nonmetallic Casting Processes 

7. Foaming Proa'sscs 

8. Mold Preparation 

9. Plastic Material Identification 

10. Repair of Plastic Materials 

11. Nonmetallic Bonding Methods 
12 Mass Production 

13. Tooling for Plastics 

14. Advanced Composites 

15. Print Reading 

16. Career Guidance 

17. Gender Equity 

18. Leadership 

i 
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Welding 

1. Safety 

2. Joint Preparation 

3. Welding Materials 

4. Welding Positions 

5. Welding— Electrodes and Filler Metal 

6. Shielded Metal Arc Welding (SMAW)— Equipment 

7. Shielded Metal Arc Welding (SMAW)— Techniques 

8. Oxygen Acetylene Welding (OA W)— Cutting 

9. Oxygen Acetylene Welding (OA W>— Equipment 

10. Oxygen Acetylene Welding (OA W>— Techniques 

1 1. Gas Tungsten Arc Welding (GTAW)— Equipment 

12. Gas Tungsten Arc Welding (GTAW)— Manipulation 

13. Gas Tungsten Arc Welding (GTAW>— 21ecirode Selection, 
Shielding Gas Selection 

14. Gas Metal Arc Welding (GMAW>— Wire Selection, Shielding 
Gas Selection 

15. Gas Metal Arc Welding (GMAW)— Manipulation 

16. Gas Metal Arc Welding (GMAW)— Equipment 

17. Testing and Inspection 

18. Print Reading 

19. Other Welding Processes 

20. Distortion in Fabrication and Its Control 

21. Career Guidance 

22. Gender Equity 

23. Leadership 
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1. Manufacturing Enterprise The knowledge of how manufacturing enieiprises are oiganized is 

essential in older to unt^ /stand how goods and services are pioduced 
md provided in die world community. 

Standard The smdetuyMl understand homfmamf 

are organized with relation to types of organization and ownersh^), 

marketing of a product, safety managemeni, and product liability. 



2. Production Technology The study of production systems is basic to ^iie understanding of how 

products are developed and manufactuitd. 

Standard The student will understand haw research and deveU^ 
mem, product design, and documentation culminate in a prototype 
from which tooling is developed and products produced 



3. Personnel Management Modem manufacturing practices require a thorough understanding of 

careers and personnel management. 

Standard The student will understand modern personnel manage- 
ment practices, including the topics of labor relations, employment 
procedures, dismissal practices, human resources development, and 
careers. 



4. Safety Safety practice is an essential pan of all manufacturing activities. 

Fundamental safety procedures and understanding are essential to the 
instruction practices in applied education. 

Standard The student will understand the importance of safety in the 
classroom, on the job, and in personal activities. The student will 
demonstrate the ability to perform all tasks in a scfe manner, using 
correct techniques and procedures. 



5. Measurement Accuracy in measurement and interpretation is essential in the manu- 

facturing field. A practical understmding of dimensions, units of 
measure, measurement systems, and tenninology are necessary for 
proficiency in manufacturing and related technologies. Interchange- 
able manufacturing parts and close tolerances have made measuring a 
vital skill in most technical fields. 

Standard The student will develop and demonstrate a working 
knowledge in the use of a variety of measuring instruments. The 
student will develop an understanding of fractions, decimals, and 
mathematical formulas as used in manufacturing. 



t Hand and Power Tools ^ working knowledge of die use and care of a wide variety of hand 

and portable power tools is essential because most manufacturing 
processes require the use of these tools for one purpose or another. 
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6. Hand and P<mer T(H)Is 

( Continued) 



7. Materials — Metallic/Non- 
metallic 



Standard The stmk u will demonstrate a working knowledge and 
skill with ^ use of various hand and power tools. The student will 
dmonstrate sqfe practice in the use cf hand tools to prevent personal 
injury or machine, tool, or work-piece damage. 



The ability to identify, analyze, and process various materials in a 
variety of manufacturing processes is Ti basic requirement of today's 
manufacturing systems. 

Standard The student will develop an understanding cf today's 
manufacturing materials, their sources, and their working properties. 
The student will plan with, select, and process various materials in a 
manner consistent wiA safe industrial practice. The student will use 
critical thinking in the planning and selection cf materials and in the 
methods used to work with them. 



H. Metallur^v 



Understanding the woridng characteristics of materials has become 
increasingly more important to manufacturing in the past two dec- 
ades. To better understand and woilc widi the materials in use today, it 
is essential to be familiar with the propeities of these materials and 
the changes that occur when they are exposed to heat and cold. 

Standard The student will develop and demonstrate a basic under- 
standing of the physical properties cf metals, their chemical composi- 
tions and classifications, and the heat treatment processes used to 
change their characteristics. 



9. Welding — Fuel ()\\jien 
and Klectric 



According to the American Welding Society, there are 39 welding 
processes applied as a joining technique both for fabrication in 
production and for repairs. The ability to identify and apfriy various 
procedures is fundamental in welding practices. 

Standard The student will have the ability to select, identify, and 
apply various processes in a given requirement, consistent with 
approved practices. 



10. SoldtTinjj/Brazinjj 



Soldering and brazing processes are basic joining procedures in the 
manufacturing, electronic, and construction fields, making a woricing 
knowledge of these skills and their application essential. 

Standard The student will apply and identify these processes accord- 
ing to approved procedures. Included in these practices is the ability 
to ident^ the fluxes, solders, and materials that are used in varied 
applications. 



11. Fastening — Bonding/ 
Chemical 



Structural Goad-bearing) and nonstructural polymer adhesive bonding 
is widely used in the manufacturing industry. Proficiency in the use 
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11. Fastening— Bonding/ ( hemical and application of these piocesses is vital in diverse settings and is 
(Continued) basic to the manufacturing industry. 



Standard The student will learn chemical bonding, understand its 
importance, and demonstrate the ability to use the appropriate 
technique and procedure. 



1 2. Mechanical Fastening Knowledge of mechanical fastening is an essential requiitmcnt of the 

manufacturing industry. The i^iplication of the numeious fastening 
devices requires knowledge of specific fcquirements in deciding 
which type of fastener is appropriate. 

Standard The student will evaluate, identify, and use Ae appropriate 
fastener for various applications. 



13. Threads and Thread The use of taps and dies for producing internal and external tfueads is 

basic to many facets of manufacturing and is an essential part of 
^ manufacturing technology. 

Standard The student will display working knowledge and skill in the 
use of taps and dies and wiU use charts to determine tap drill sizes, 
body clearance, and thread fits. 



14. Metal Finishing Metal finishing is an important process in the manufacturing industry 

because many products require additional surface treatment Such 
treatments are applied for appearance, protection, identification, and 
cost reduction. 

Standard The student will understand the rationale for applying a 
finish and will learn that metal finishing is the depositing of material 
or the removing of material, depending on which procedure enhances 
the product. 



15. Drilling Drilling is a basic process in the manufacturing area during which a 

rotating tool is fed into the material to make a hole. The hole allows 
for other material removal processes to be perfonned, such as ream- 
ing, countersinking, counterboring, tapping, spot-facing, and boring. 

Standard The student will understand the importance of drilling tools 
and equipment; ident^ different types of twist drills; demonstrate 
good safety practices when operating a drill press; select the proper 
cutting speeds and feeds for the size of the drill and the type of 
material being drilled; prepare a setup on the drill press, using the 
work-holding devices, and operate the drill press; and understand the 
sequential steps of reaming, countersinking, tapping, or boring after 
drilling a hole. 



a. 1^ 



111 




16. Filing Filing is an effidem hand process for removing metallic and norane- 

talUc materials. When metal is filed to shape and size, the surface 
finish can be inqroved 

Standard ThestiukmwiUkmmamtiimUrsmmihawfUesareHsed 
shape ami in^rove the surface finishes of metallic and nonmetallic 
mcierials and will be able to selea the correct files for specie appli- 
cations. 

17. Sawing Sawiqg, which is used to cut materials from laige sections ivto 

smaller sectioiis, is a basic process of manuftcturing. Sawing is also 
used to make various shapes, angleSt and slots and to cut radii in 
materials. 

Standard ThestiideniwiUynderstanddieinportancecf sawing in 
manufacturing and will explain the purpose cf various tools and 
machines used for sawing. The studeni will correctly demonstrate the 
usecfa hand hacksaw and power saw in cutting material clamped in 

a vise. 

18. Turning Turning is a basic process used in almost all manufacturir^. Knowl- 

edge of turning methods in this em of high tedmology is required of 
those interested in fields related to machine operation, txxA design, 
quality assurance planning, programming, and industrial and me- 
chanical engineering. 

Standard The student will ident^ and use different types cf turning 
machines, including the computerized numerically controlled (CNC) 
lathe. 



1 9. Cm rinding High technology, new materials, surface finish, and new accuracy 

requirements have made grinding an important link in the manufac- 
turing industry. Entry-level jobs in the industry require knowledge of 
grinding pnx:edures and the ability to design and engineer machine 
parts. 

Standard The student will gain knowledge of modern processes and 
methods used both nationally and internationally in the field cf 
grinding and will develop the ability to use grinding equipment. 

20. Milling Milling is an important basic material-removal process. The manufac- 

turing industry expects emptoyees to have an understanding of 
milling before becoming involved in tlte fields related to quality 
assurance, [banning, tool design, machine operation, programming, or 
mechanical or industrial engineering. 

Standard The student will ident^ and sqfety use various types of 
milling machines, including computerized numerically controlled 
(CNC) milling machines and mill cutters. The student will calculate 
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20. Milling (Continued) 



feed ami speed for differeni size cutters and types cf materials and 
select the proper cMtng agent for the job. 



21. Flame/Arc Cutting Hi^ technology has created uses for gas flames and electric arcs in 

the manuftcturing and constniction industries. Knowledge of this 
tedmology and the ability to use these meAods are required by 
industries and engineering flims. 

Standard The student will gain knowledge of flamelarc cutting 
methods used in the mamtfacturing and construction industries and 
demonstrate the ability to safety set up and use flame and arc cutting 
equipment. 



22. Industrial Forming Metal casting is one of the world's basic industries. Metal-casting 

Processes— Casting methods are frequently die most direct route from raw material to 

finished pnxhict at the least cost The recycling of scnp metal is a 
source of much of the raw material used in fbimdries. 

Standard The student will prepare green sand molds, study various 
methods of pattern making, and acquire knowledge of die metal 
casting industry. 



2\ Industrial Forming The shaping of hot metal by means of impact or pressure is used to 

Processes Forging produce paits that are very strong. Because foiging results in high- 

quality, accurate products with little waste, it is a critical pan of 
manufacturing technology. 

. Standard The student will learn techniques used to transform stock 
into usable goods. Since forging is a basic manirfacturing process, the 
student will understand the importance of these techniques and 
become adept in their use. 



24. Industrial Forming 
Processes — Sheet Metal 
Fabrication 



Such commonplace sheet metal products as roofing, siding, bins, and 
air-conditioning and heating ducts are manufactured via the technolo- 
gies of commercial sheet metal fabrication. Precision sheet metal 
woric is widely used in the aerospace industry. 

Standard The student will gain knowledge and skill in the basic 
processes cf sheet metal work to produce cylindrical, angular, and 
conical shapes. 



25. Industrial Forming Cold woricing of metals is the prefened method in many applications 

Processes Cold Working because it costs less, is accurate, and results in a good surface finish. 

Straight bends or compound curves done by impact or pressure 
require a woricing Icnowledge of fundamental processes in the manu- 
facturing system. 
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2S. Industrial Forming Processes— Standard The student will leorn many techniques cf cold working 
Cold Working {Continued) that can be used to change the shape and form of metal. The student 

will understand the importance of these techniques and will become 
skilled in their applications. 



26. Industrial Forming Separation processes diat do not remove material in the form of chips 

Processes — Shea ring are widely emfloyti in conjunction with other cold working methods. 

Shearing is frequently used in preparing stock for further processing 
or as a means of separating waste stock after other forming processes 
have been emfdoyc^ 

Standard The student will understand that when the force of a cutting 
tool exceeds the strength of the material at the shear plane, severance 
takes place. This principle can be used in cutting stock to the appro- 
priate size or shape for further fabrication or in removing waste stock 
from a fabricated part. 



27. Computer- Aided There is a need to develop a knowledge of how computers are used to 

Manufacturing control tools and machines in the manufacturing industry. The ability 

to understand, analyze, program, and direct machines controUed by 
computers is important to those entering the manufacturing industry. 

Standard The student will take written instructions and convert them 
to a language that can be understood by the computer. 



28. Computer- Integrated There is a need to gain understanding of how computers can be used 

Manufacturing to integrate all business and manufacturing functions in an industrial 

environment into a computerized networic. 

Standard The student will understand the role that computers play in 
modern manufacturing. 



29. High Technology A fundamental knowledge of the high technology processes used in 

Industrial Processes manufacturing is necessary to understand the importance of technol- 

ogy in our society. 

Standard The student will know the importance and use of the new 
technology in the mamrfacturing environment. The student will also 
be able to explain and discuss the n^ processes and the situations in 
which they could be applied. 



30. Computer- Aided Design Knowledge of computer-aided design and drafting has become 

and Drafting fundamental in every field that creates structures or hardware prod- 

ucts from raw materials. Electronic images are more efficient from 
the standpoint of design decisions, revision, storage, reproduction, 
and transportability. 
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30. Computer* \ided Design and Standard The swdem wtU gain an undemanding and appreciation of 

Drafting (Continued) the increased prodMivity and greater acairacy made passible 

through the appticadoncfcompiaer-aided design a^ 



31. Flexible Manufacturing Woik odl derigm and flexible systems for materials tiandliqg are 

Systems bemg impjemcflted and are creating a more effideiK flow oi mixed 

pfoctocts. Thns, knowledge of these systems is important to people 
enteriiigte field. 

Standard The student will understand the vaiue of machine closur- 
ing, robodc materials, handling procedures JmiUy^jfiktrts concepts, 
and Just'in-time inventory. The stuJent wUl also gain an understand- 
ing of theoretical and practical problem siting. 



32. Career Guidance A comprehensive guidance program is based on the belief tfiat all 

students should receive the benefits of a guidance program designed 
to meet their educational, social, personal, and career needs and tfiat 
such a pfogram should be an integral pan of a sdKX>rs total educa- 
tional offering. 

Standard Guidance services wiU be provided to assist all students in 
determining their interests, aptitudes, and abilities; in selecting the 
program that meets their career-vocational education goals; and in 
expanding their individual options. 



33. (>ender Equity A key factor in expanding educational options for all students and 

preparing them for participatim in a technological world is giving 
students the ability to adapt to the changing attitudes and trends 
affecting the lives of all students today. 

Standard All students will be portrayed as possessing a full range of 
aptitudes, skills, and emotional expressions. 



34. Leadership All students will have the q)portunity to participate in the leadership 

development activities that are an integral component of the industrial 
and tedmology educatim courses and programs. Leadership training 
shall focus on peer-based skiUs, including the interpersonal, commu- 
nication, busmess me^g, and personal business skills necessary to 
relate successfully to society. 

Standard Students will develop the ability to plan together, organize, 
and carry out worthy activities and projects through the use cf the 
democratic process. 



1. Cutting Action Theory The major types of cutdnig toob used to sepame metal into pans are 

slicing tools, wedging tools, and scraping tools. Since the cutting 
tools produce chips of vuious sizes and shapes, ttie machinist must 
detetmine^iiAiich cutting to(d has the proper chanKrteri for cutting 
a given matoiaL 

Standard The studem will wndersumd the theory cf cutting (when the 
force of the tool exceeds die sirengdi of die material at die shear 
plane, rupture or sttj^Mge of die grain structure occurs, thus forming 
die metal chip). The student will udlize this dieory in die selection and 
use of die proper cutting tool for die material to be machined and die 
part to be mcmufactured. 



2. Cutting Tool Materials Metal*cutting tools must possess a variety of purities so diat 

different materials may be cut under varying conditions. The major 
properties of cutting tools are hardness at high temperatures, wear 
resistance, and strength. Knowledge of these properties is of impor- 
tance to the machinist in tool selection and psurt production. 

Standard The studem will understand the properties of cutting tool 
materials and the vital part they play in the entire manitfacturing 
process. 



3. Linear Measurement Knowledge of measurement systems that arc used in the manufacture 

of products is a basic slcill of the machinist. The ability of the machin- 
ist to use accurate measurement allows for quality pait production. 

Standard The student will understand the importance cf measure- 
ment systems and be able to measure accurately, using the English 
system and the metric system. 



4. Materials Testing Mechanical testing is commonly used in the process of material 

evaluation. Proper testing methods enable various design features of a 
product to be evaluated as they relate to machining procedures. 

Standard The student will know the fundamental methods used to test 
materials and will understand why materials are tested and how these 
factors contribute to a product's design. 



The product's finish and its attractiveness to the customer are two of 
the most important factors in determining whether or not the product 
will sell. Finish is also an indicator of the quality of work. A number 
of different manufacturing processes are required to create the re- 
quired surface finishes. 

Standard The student will understand the various mechanical metal 
finishing processes (cleaning, honing, lapping, beltldisk grinding, 
barrel tumbling, polishing, bufferlpower brushing) as they relate to 
the production of a marketable product. 
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5. Metal Finishing — 
Mechanical 



6. Properties of Metals Mioerials ait selected on the basis of iheir pn^ities or charKteris- 

tics md the itqutied uses. Knowledge of various metal products is 
impoftaitt for woifcerB engaged in ttie design, fabricaticHU and mainte- 
nance of metal products. 

Standard The student will study and understand the relationship of 
the design of a product to the inherent properties qf metals consid- 
ered for its use (weight, hardness, toughness, brittleness, corrosion 
resistance, response to heat treatment, and malleability). 



7. Semiprecision Measuring Knowledge of semi{Hecision measuring tocls and their use in the 
Xools manufacture oS products is of fundamaital impottance to the machin- 

ist The alrility of the machinist to select and properiy use these tools 
allows for quality part production. 

Standard The student will use semiprecision tools, such as a steel 
rule, screw pitch gauge, center gauge, drill-pwu grinding gauge, 
combination set, and calipers, as needed in the manirfacture cf 
products. 



8. Precision Measuring Tools Knowledge of precision measuring tools and their use in industry is 

of primary importance to the machinist. Parts used in hi^ technology 
components require tolerances that must be maintained by precision 
measurement. 

Standard The student will use precision measuring tools (microme- 
ter, vernier/dial caliper, vernierfdial height gauge, dial indicator, 
gauges, sine bar, digital readout) as needed in the mamrfacture of 
products. 



9. Print Reading Print reading requires the ability to "see" a mental image of the pvt 

or object that is drawn, as weU as all the information for machining 
and/or assembling the object 

^iondard The student will understand the graphic language on the 
print (line types, symbols, dimensioning, \iews of objects, angular 
and linear tolerances, tooling points, composition of materials, and 
title block i^rformation). 



10. Quality Control and The inspection and testing of a pait is very important during its 

Inspection manufacturing cycle. The machinist must perform continuous on-line 

inspections to ensure that parts meet print ^leciflcations. 

Standard The student will ident^ the needs and componems of a 
modern quality control/inspection facility and will concentrate on 
inspection procedures during production. 
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11. Abrasive Machining and Abusive machining md grinding ait metal removal processes used 
G rinding for rapid removal as wdl as finishing operations on casting, foigings, 

welds, bar stock, and hardened pans. 

Standard The studem will be able to idetu^. select, and demonstrate 
the principles, equipmeni, and operation cf abrasive machining/ 
grinding machines and abrasives. 



12. Abrasive Machining and Abrasives are used as cutting tools or cutting material in the form of 
Grinding—Abrasives wheels, sheets, sticks, and pastes in every area of the machining 

trades. Selection of the proper abrasive is an important component in 
the mamTfacturiiig cycle of a product 

Standard The student will select, ident^, and recommend the 
principal types cf abrasives, grain bondings, proper wheel shape, and 
composition for a given gri^uUng alteration. 



Abrasive machining/grinding equipment includes precision tools used 
for rapid material removal, very close tcderanoes, and hi^-quality 
finidies on flat, cylindrical, tapered, and irregular surfaces after initial 
machining of the pan The proper grinding machine must be used to 
complete the part 

Standard The student will identify, "select, set up, and operate in a 
scfe and productive manner typical abrasive machining/ grinding 
equipment, including offhand grinders, portable grinders, surface 
grinders, outside diameter/inside diameter (OD/ID) grinders, tool 
and cutter grinders, honing machines, vibrating tumblers, and 
lapping machines. 



Computer numerical control (CNQ is the most significant break- 
through in mar;afacturing processes since the invention of the produc> 
tion*line technique to mass-produce identical interdiangeable parts. 
The field of CNC/NC machining technology is constantiy expanding. 

Standard The student nil summarize the advantages, disadvantages, 
purposes, applications, andscfety practices of basic CNC/NC tech- 
nology. 



The machine and its contnd unit, directed by the fmgrammer, per- 
forai many of the functions previously carried out by multiple opera- 
tions and setups. CNC/NC controls allow efficient production of 
complex products once thought impossible to manufacture. 

Standard The student will explain, understand, and describe how 
computer numerical control/numerical control systems collect, 
process, and execute information. 
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13. Abrasive Machining/ 
(ii rinding — Equipment 



14. Computer Numerical 
Control/Numerical 
Cont rol — Robotics 



15. Computer Numerical 
Control/Numerical 
Control — Controls 
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16. Computer Numerical 
Control/Numerical 
Control — Basic 
Programming 



Infbfmation itquiitd to opmte the oontiol system and the machine 
tool must be tnunscrilied fnxii a print onto an input medium. Basii: 
pfognmmiiig requires the knoi^edge ci conventional machine tools, 
compufer-contfuDed machine todi practices, machine command 
codes, and data-emiy dolls (keyboaiding, data sttHige, and retrieval). 

Standard ThestiutemwiUmamtaUypropm^asinvkpartfora 
CNCINC machine tool, transcribing all necessary print information, 
machine codes, and other instructions necessary to manirfccture the 
part. 



17. Computer Numerical 
Control/Numerical 
Control — Machine Tools 



The use of piogrammable automation to manufacture a product more 
economically and with taiqmived qudity has become a driving force 
in the free enterprise syston. Programmable aulomation has been 
adiqpted to the operation of most metalwoikiqg madiines, dnis requir- 
ing that workers be familiar with ttiese Mgh-techndogy systems. 

Standard The student wiU idemdfy. select, and demonstrate the 
principles, equipment compwents. and sqfe operation of a CNCINC 
lathe and/or milling machine. 



IS. (^uttin^ F luids Cutting fluids prolong tool life, increase the rtte of metal removal, aid 

in producing a finer finish, and enable madiining at closer tolerances. 
In order to select the proper cutting fluid for a particular machining 
application, the operator must understand the purposes, propeities, 
classifications, and safe use of cutting fluids. 

Standard The student will understand the purposes, properties, 
classfications, and sofe use of cutting fluids while selecting the 
proper cutting fluid for a specffic machining (qfplication. 



19. Cutting Fluids Cutting fluids are availatde under different trade names, many of 

Categories whidi give no true indication of tfieir composition or function. Proper 

identification of cutting fluids is required for tfie safe and legal 
disposition of these potentially hazardous wastes. 

Standard The student will identify and categorize commercial cutting 
fluids based on sight, smell, feel, color, flnal application, and 
method(s) cf mixing the cutt^ tg fluid and will know the proper dis- 
posal method for each type cf cutting fluid. 



20. Cutting Fluids — Selection The selection of a cutting fluid is determined by the malleability of 

the material, the type and severity of the operation being performed, 
^ and the operating conditions. 

Standard The student will use the principles cfthe maUeability 
rating cfthe metal, the severity of the operation being performed, and 
the operating conditions as guides in the selection of cutting fluids. 



133 



119 



21. Drill Press 



ThedriUpititUoiieof tteiMitoominonofttiem^^ It is 
used 10 drill holes nd aooompUsh other hole*macldiriiif operstkm 
(e.f oeneer drilUqf. mnlqg. boring, countefboriqg, countenihldng, 
and t^spim). UndentwUqg the openKion of the drill pitss is bisic in 
the mamftcturim pfooesik 

Slandari Thesiitdem¥Htt9qfdysetMpmdoperM 
drill press for the mmifacmre cfa desired fwduct. 



22. Twist Drill 



A common cuttiiig toed is the twist drill, ^i^iich is lotaiy-ended with 
twoormoft UpsmlstFidght ortelical flutes. Knoidedge of the use 
of this orttiqi tool is important in roeetiiig industiy requiit^^ 
drilled hdes in products. 

Standard ThestitdemwiUbektic^ie^eabUiHtwistd^ 
tare, size classification, drill (angle) geometry, and drill grinding 
procedures. 



23. Industrial Materials 



Knowledge of materials is a fundamental requiitment of the manu- 
facturing industry. The ability to identify, analysee, and apply various 
materials in diverse settings is essential to meet products' lequiit- 
ments. 

Standard The student will be able to select and apply appropriate 
materials in various situations consistent with approved practices. 



24. Industrial Materials- 
Ferrous 



Femnis materials (containing iron) are evident in many products in 
the industrial worid. A basic knowledge of ferrous alloys and dieir 
properties is important for workers in the design, fabrication, and 
maintenance of metal products. 

Standard The student will select, identify, and classify ferrous alloys. 
Applications will reflect the physical and mechanical properties 
required of the product. 



25. Industrial Materials- 
Nonferrous 



Nonfenous (containing no iron) materials are evident in m«u.y prod- 
ucts in die iiidustrial worid. A basic knowledge of nonferrous alloys 
and dieir properties is impoitant for woricers in the design, fabrication, 
and mainteruuice of metal products. 

Standard The student will select, identify, and classify nortferrous 
alloys. Ai^lications will reflect the physical and mechanical proper- 
ties required cf the product. 



26. Industrial Materials- 
Nonmetallic 



The ability to identify, analyze, and npfAy various nonmetallic materi- 
als is a basic skill for woricers engaged in the design, fabrication, and 
maintenaiaoe of industrial products. 
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26. Industruil Materials-- Standard The smdem will select, Idemffy, and classify mmmetallic 

Nonmetallic (Continued) materials. AppUcotkms wilt r^Uct the physical and mechanical 

properties required cf the product. 



In Older to increaie the medunicd and physical piopeities of ferrous 
and nonferrous alloys, specialized titatinents are used that include the 
appUciKionof heA 

Standard The stndemwitt describe and q^pfy the Ikisic principles <f 
hdirdening, quenching, tempering, annealing, normtdlzing, and stress- 
relieving ferrous and nottferrous materials. 



Heat treaters, inspectois, quality oontiol woikets, and metallufgists 
use hardness testing equipment lo test a material's resistance to 
penetration and pennanent defbnnation. 

Standard The student will determine the method to be used for 
hardness testing and will sqfefy perform tests. Including the calcula- 
tion cf tensile strength based on the test results. 



29. Lathe The lathe is thought to be one of the fitst machines invented by 

human beings. The large number of operations the lathe can perfomi 
makes it one of the most useful and necessary machine tools. Lathes 
are built primarily for making cylindrical and conical parts (pins, 
shafts, bolts, and puUeys) and for boring laige holes. An understand- 
ing of the metalworidng lathe and its (^ration is essential to the 
student's development of a broad knowledge of machine shop theory 
and practice. 

Standard The student will categorize lathe types and classify them as 
to their effectiveness in various product manufacturing situations. 



30. Lat he — Line of Power The major purpose of the lathe is to change the shape of metal by 

rotating a woric piece against a cutting tool. The components serve 
one of three primary functions: driving the lathe, holding and rotating 
woric, or holding anid moving tools. Understanding the major compo- 
nents and their purposes is essential in the successful operation of the 
lathe. 

Standard The student will understand the lathe drive line (switch, 
motor, belt and pulley system, headstock, gear train, quick change 
gear box, lead screw, and carriage). The student will demonstrate the 
ability to set up and manipulate these components. 



3 1 • La t he — Work-Holding Numerous accessories and woric-holding devices must be used in 

Devices and Accessories proper relation to one another to accomplish the desired lathe opera- 

tion. Knowledge of woric-holding devices and lathe accessories is a 



27. Industrial Materials — 
Heat Treating 



28. Industrial Materials — 
Hardness Testing 
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31 . Lathe--Work-Hoiding Devices fundamental requirement for the manufacture of pans and for safe 
and Accessories (Continued) operation Of the lathe. 



StanCard The student will imdersumd the work-holding devices and 
accessories (Le., centers, chucks, coUets, tool holders, dogs, drivel 
face plates, steady rests, taper attachments) cotnmonfy used in the 
setup and operation qfa lathe. 



32. Lathe— Cutting Tools 



Cutting tools are designed in many different shapes for specM 
purposes. For efficient machining on a lathe, tfie correct tool bit and 
cutter material must be selected and the lools must br; used piopetly. 

Standard The student will use the various cutting tools and tool 
holders (e.g., turning, facing, dweading, boring tools). 



33, Lathe — Work Processes/ 
Operations 



Machined parts are manufactured in a given sequence. On the lathe, 
operations fall into tvvo general classifications: (1) external operatims 
(facing, turning, knurling, threading, etc.); and (2) imemal operations 
(drilling* boring, Areadiqg, etc.). The lathe operator must rely on his 
or her knowledge of the ladie*s major parts and their functions in 
onier to set up the machine piopeily. 

Standard The student will select the pr(^er lathe process and set up 
the lathe to ac/ueve the desired part configuration. 



34. Lathe — Speeds and Feeds 



One of the technical aspects of operating a turning machine property 
and efficiently is to calculate or determine the proper cutting speed, 
feed, and depth of cut 

Standard The student will determine the cutting speed and feed rate 
through mathematical calculations and will use the determined 
speeds and feeds to set up the lathe for optimal cutting efficiency. 



35, Layout 



Layout is the process of making lines, circles, and arcs on various 
materials to indicate the shape and size of a pait prior to machining. 
All manufactured parts must be made to a size and shape specified by 
the designer. 

Standard The student will apply the rationale and principles of 
layout techniques prior to machining a part. 



36. Layout — Procedures 



The ability to use a systematic approach to the translation of print 
dimensions into layout lines as applied to a product prior to manufac* 
ture is a basic skiU of the precision machining trades. 

Standard The student will translate print dimensions into the layout 
of a finished part, using the English or metric system of measurement. 
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37. l.ayout — Equipment Knowlcdgcof layout equipment is a basic requisement forpftcision 

machining, inspection and quality control ^tie ability to identify, 
use, and operate semiprecisioi>^)ftcisicr ! ^ v^ls is a basic skill. 

Standard The student will identify and use . j€ tools and equipment 
needed to translate print dimensions into a finished layout. 



38. 1 a yout — Senii precision Selecting and using the proper tool for the type of layout required is 

basic to the completion of a layout prior to machining. 

Standard The student will ident^, select, and demonstrate the 
proper use cf semiprecision layout tools (e.g., combination set, rules, 
surface gauge, dividers) u transfer print dimensions to materials 
prior to machining. 



y). I a> out — Precision Precision layout is fundamental to all levels of the machining trade. 

Complex products manufactured from various materials require a 
planned and precise transfer of print infomnation and tolerance 
machining, including the use of height gauges, dial indicators, and 
gauge blocks. 

Standard The student will identify and u..^ the proper precision 
layout tools for transferring print dimensions to various materials 
orior to machining. 



40. Milling Machine Milling is the process of shaping surfaces, using rotary cutters with 

single or multiple te-th. The selection of the proper milling machine 
is an essential ^^^^ iie selection is govcmc^fi by the configuration 
specifications of tn . t to be machined. 

Standard The student will identify, classify. Justify, set up, and 
operate milling machines in a scfe and productive manner to manu- 
facture a product. 



41. Milling Machine — Line of The milling machine is a fundamental machine tool used in the 
PQj^ Qr modem machine shq>. An understanding of the line of power and 

function of each component is necessary for the safe and productive 
use of the miUing machine. 

Standard The student will be able to identify and describe the 
^'nctions of components of tach of the representative classifications 
of milling machines. 



42. Milling \lachine — W or! Plarming the basic senip for holding work on a mill is an essential 

Hol d ing requirement of the milling machine operator. 
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42. Milling Machine— Work Standard The studert will widerstamt the basic setups for holding 

Holding ( Continued) H^^r^t onrf the safety elements required to protect the operator during 

the milling {^ration. 



43. Milling Machine — Work The {toining of machining sequences, setups, and operations to be 
Processes perfonned must be accom^ished in a cost effective and safe manner. 

Madiining may involve flat surfaces, slots, grooves, steps, holes, 
circular features, and gears, any of which may require special attach- 
mi its. 

Standard The student will identify, set up, and perform basic and 
complex milling machine operations (squaring, slotting, grooving, 
stepping, boring, drilling, indexing, and gear curing) and will use 
special attachments if necessary. 



44. Milling Machine — Speeds/ The a^:>ility to produce a work piece in the shortest possiUe time while 
Tweeds mainti:ining cost-effective cutter life and the desired surface finish is a 

key to the manufacturability of the product 

Standard The student will calculate the speed: and feeds for any 
milling cutter classification and type. 



45. NonconN entional The advancement of technology has increased the demand for more 

Machining intricate designs, smaller tolerances, and products made of exotic 

materials; thus, a knowledge of when to apply nonconventional 
machining practices is required. 

Standard The student will be knowledgeable of high-technology 
nonconventional machining processes (i.e., electrical discharge 
machining, electrochemical machining, chemical machining, ultra- 
sonic machining, electron-beam machining, and laser beam machin- 
ing) and their applications in the machining cf exotic materials. 



46. Slock Cutoff Machines Saws are used to cut standard materials to woricable lengths. Straight 

square cuts on a wide variety of materials must be made quickly and 
accurately. This is the fundamental process in material preparation for 
use in machine tools. 

Standard The student will successfully operate the following cutoff 
machines: power hacksaws, horizontal and vertical band saws, cold 
saws, and abrasive cutoff saws. 



47. Technical Mathematics A working knowledge of mathematics and problem-solving tech- 

niques makes it possible to compute required dimensions and other 
essential data that are ai^lied on the job and in everyday living. 

Standard The student will be able to calculate, confute, estimate, 
graph, tabulate, and demonstrate a working knowledge of fractions, 



47. Technical Mathematics 

(Continued) 



decimals, formulas, algebra, and angular measurements as used in 
trigonometry and geometry. The student will be able to read and use 
graphs, charts, and tables. 



48. Technical Mathematics- 
Fractions and Decimals 



A working knowledge of fractions and decimals is essential and basic 
to the solution of practical proUems and to the conect use of measur- 
ing tools and machine tools encountered in the machining trades. 

Standard The student will calculate, compute, estimate, graph, 
tabulate, and demonstrate a working knowledge of the principles and 
applications of fractions and decimals. 



49. Technical Mathematics- 
Formulas/Algeora 



Many solutions to simple and complex machining problems are based 
on the application of formulas found in reference manuals or hand- 
books. The solutions require the ability to perform algebraic manipu- 
lations of the formula elements. 

Standard The student will analyze a practical problem, extract the 
essential data, select the proper formulas, and compute the solution. 



50. Technical Mathematics- 
(] comet rv 



Layout procedures prior to machining require the construction of 
lines, arcs, circles, and polygons. The ability to transfer print data 
while applying the concepts of geometric construction is a basic and 
essential component of the machining travies. 

Standard The student will evaluate a practical problem and apply 
the concepts of geometric construction to obtain the proper solution. 



51. Career («uidance 



A comprehensive guidance program is based on the belief that all 
students should receive the benefits of a guidance program designed 
to meet their educational, social, personal, and career needs and that 
such a program should be an integral part of a school 's total educa- 
tional offering. 

Standard Guidance services will be provided to assist all students in 
determining their interests, aptitudes, and abilities: in selecting the 
program that meets their career-vocational education goals: and in 
expai/^ing their individual options. 



52. Cender Equity 



A key factor in expandirig educational options for all students and 
preparing them for participation in a techrK)logical worid is givii^ 
students the ability to adapt to the changirig attitudes and trends 
affecting the lives of all students today. 

Standard All students will be portrayed as possessing a full range of 
aptitudes, skills, and emotional expressions. 
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53. Leadership All students will have the (^)poitunity to paiticipate in the leadership 

development activities that aie an integral component of the industrial 
and teduiology education courses and programs. Leadership training 
shall focus on peer-based skills, including the interpersonal, commu- 
nication, business meeting, and personal business skills necessary for 
relating successfully to society. 

Standard Students will develop the ability to plan together, organize, 
and carry out worthy activities and projects through the democratic 
process. 
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1 . Sa ret y Safety is a fundamental pan of a manufacturing technology program. 

Individuals woiking with plastics must know how to use hand tools 
properiy and safely, how to operate power equipment properly and 
safely, and how to use the many resins and chemicals necessary to 
make a plastic product. 

Standard The student will know and understand the importance of 
good s<rfety practices in both the school shop and industrial shop 
settings and will understand how working safely effects him or her on 
and off the job. 



2. Plastic Process Introduction There are many processing methods using a variety of materials that 

go into the manufacture of a plastic product. A thorough understand- 
ing of these processes and the proper handling of the materials is 
necessary for the plastics pans fabricator. 

Standard Through the use of the materials and production equipment 
used to make plastic products, the student will understand the differ- 
ence between thermoset and thermoplastic materials ana the impor- 
tance that time, temperature, and pressure play in the mamtfacturing 
process. 



3. Molding Processes The majority of plastic products made in the worid are manufactured 

by one or more of several molding processes. The plastics pans 
fabricator should have a general working knowledge of these proc- 
esses. 

Standard The student will be exposed to as many of the molding 
processes as possible, including injection, compression, transfer, 
rotational, blow, extrusion, calendering, high pressure laminating, 
and cold molding. 



4. Reinforcement Processes There are many plastic products made in which a reinforcement 

material is used with the resin, and a working knowledge of the 
plastic reinforcement processes is important. 

Standard The student will be exposed to as many of the reirrforce- 
ment processes as possible, including vacuum bagging, pressure 
bagging, filament winding, premix matched molding, and resin 
transfer molding. 



5. Thermoforming Pr(Kesses There are many products and packaging materials produced by 

thermoforming processes, making a working knowledge of these 
processes important to a person entering the plastics field. 

Standard The student will be exposed to as many of the thermoform- 
ing processes as possible, including mechanical thermoforming, 
vacuum forming, blow forming, heat sealing, and matched mold 
forming. 
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6. Nonmetallic Casting Knowledge of the variety of plastic resins and their additives, and 

Processes familiarity witfi processing methods, ait impoitant aspects of the 

{dastics industry. 

Standard The student will be exposed to as many of the casting 
processes as possible, including simple casting, embedment, potting, 
encapsulation, plastisol casting (i,e„ slush and dip), and cultured 
marble casting. 



7. Foaming Processes The use of uiethane foam anc' other foamed (dastic resins is increas- 

ing, making a thorou^ understanding of the products and processing 
methods vital to a person entering the field. 

Standard The student will be exposed to as many of the foam proc- 
esses as possible, including foam in mold applications, expandable 
polystyrene bead applications, and other foamed plastics and their 
uses. 



8. Mold Preparation The successful manufacture of a plastic product begins with the 

proper preparation of the mold from which it is made. The ability to 
identify the type of mold, the proper release agent for the mold, and 
how to property apF^y it are important to the successful production of 
the pan. 

Standard The student will know how to identify molds, prepare 
seasoned molds for part production, and prepare new molds for part 
production. 



The inspection and identification of plastic kxsins and related process- 
ing materials is important to the parts fabricator. Knowledge or lack 
of knowledge in this area can determine success or failure in the given 
production process. 

Standard The student will understand the importance of plastic 
mamrfacturing materials and will be able to select and apply those 
materials in various requirements consistent with approved practices. 



10. Repair of Plastic Materials Knowledge of plastic repair techniques is not only necessary for 

fixing used or damaged products but is also necessary for the repair of 
tooling and new products that are damaged during production. 

Standard The student will learn about the equipment, materials, and 
techniques used to repair a variety of plastic products. 



9. Plastic Material 
Identification 



1 1 . Nonmetallic Bonding The fabrication of a plastic product in many cases involves the 

Methods joining together of two or more pieces to make the finished item. A 

familiarity wil\ the methods used in these processes is necessary for 
the plastic-parts fabricator. 
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1 1. Nonmetaliic Bonding Methods Standard The student will learn the various bending techniques 
(Continued) currently used in the industry and be able to determine the methods 

suitable for the products being manufactured. 



12. Mass Production 



Products in the school or home woikshop are usually made one at a 
time. In industry, however, production numbers more often than not 
reach into thousamds of units. Knowledge of techniques used to mass 
produce products and an understanding of standard business practices 
is of great importance to the production worker. 

Standard The student will take part in a group effort to design, 
manufacture, and market a product for profit, using mass production 
techniques and methods. This process will bring about a clearer 
understanding of the techniques used for multiple production cf a 
product and the interpersonal relationships necessary to operate a 
successful business. 



13. Toolins for Plastics 



A mastery of parts manufacture, as well as comprehension of the 
design and manufacture of molds and related hardware associated 
v^ith plastic products, is critical in today's industry. 

Standard The student will learn how to transform ideas on paper into 
finished products, using design principles and techniques taught in 
the process of tooling for plastic products. 



14. Adxanced ( Omposites 



The aerospace industry has been pioneering the use of advanced 
composite plastic materials for years. These materials and processing 
techniques represent another plateau of learning for the {dastic-parts 
fabricator. 

Standard The student will be introduced to the planning process, the 
types of composites, and the support materials necessary to produce 
an advanced composite structure. This knowledge will then be applied 
to the construction of advanced composite parts. 



15. Print Reading 



Before; production can begin on a product, there must be a thorough 
understanding of the task. This knowledge is obtained, in part, by 
reading the engirieering drawing or print Comprehension of the 
material is critical to avoid mistakes and to ensure the successful 
completion of the task. 

Standard The student will understand the importance of the print as 
it relates to parts production and will interpret the print to extract the 
irtformation necessary to manirfacture the product. 



16. Career (luidance 



A comprehensive guidance program is based on the belief that all 
students should receive the benefits of a guidance program designed 
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16. ( areer (luidance (Continued) to meet their educational, social, personal, and career needs and that 

such a program should be an integral part of a school's total educa- 
tional offering. 

Standard Guidance services will be provided to assist all students in 
determining their interests, aptitudes, and abilities; in selecting the 
program that meets their career-vocational education goals; and in 
expanding their individual options. 



1 7. (icnder Equity A key factor in expanding educational c^ons for all students and 

preparing them for participation in a technological woild is giving 
students the atnlity to adapt to the changing attitudes and trends 
affecting the lives of all students today. 

Standard All students will be portrayed as possessing a full range cf 
aptitudes, skills, and emotional expressions. 



18. Leadership All students will have the opportunity to participate in the leadership 

development activities thtt are an integral component of the industrial 
and technology education courses and prograns. Leadership training 
shall focus on peer-based skills, including the interpersonal, commu- 
nication, business meeting, and personal business skills necessary for 
relating successfully to society. 

Standard Students will deveU^ the ability to plan together, organize, 
and carry out worthy activities and projects through the democratic 
process. 
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1 . Safe t> The knowledge and pfactice of safety procedures is a fundamental 

requirement for the manufacturing technology cluster. The ability to 
understand procedures* hazards* and OSHA standards is required for 
woiking in a safe environment 

Standard The student will understand the importance cf safety as 
related to the spec^ skill area. He or she will be able to practice, 
recognize, and implement current OSHA standards. 



2. Joint Preparation The knowledge of weld joints and their preparation is a fundamental 

requirement in the welding and fabrication industry. The ability to 
identify, analyze, and apply the various joints to specific applications 
is a basic skiU. 

Standard The student will understand the importance of weld Joints 
and their application. He or she will be able to select and apply the 
. correct joint and joint preparation for the various requirements, 

consistent with {^proved fabrication and structural codes. 



3. Welding Materials A knowledge of welding materials is a fundamental requirement in 

the welding industry. The aUlity to identify, analyze, and apply 
various materials to diverse applications is a basic requirement in the 
manufacturing process. 

Standard The student will be able to select and apply appropriate 
welding materials in various requirements, consistent with approved 
practices. 



4. Welding Positions A knowledge of the positions used in welding is a requirement of the 

welder. The ability to know and apply the various techniques to each 
position is critical to sound and cost-effective welds. 

Standard The student will understand the importance of welding 
positions and their applications and will be able to select and apply 
the correct welding positions and techniques to each activity. 



5. Welding — Klectrodes and A knowledge of arc welding electrodes is a fundamental requirement 
Filler Metal ^ welding industry. The ability to identify, analyze, and apply the 

various electrodes and filler metals to specific applications is a basic 
requirement. 

Standard The student will be able to select and apply the correct 
electrode and filler metal for the various requirements, consistent 
with approved fabrication and structural processes. 



6. Shielded \\i\M \re \\ el<iir)g A knowledge of arc welding equipment is a fundamental requirement 

(SM AW \ { ({uipntcnt in die welding industry, and the ability to use the welding equipment 

and to analy?" possible problems is a basic requirement. 
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6. Shielded Metal Arc Welding 
(SMAW)— Equipment 
( Continued) 



Standard The student will understand arc welding equipment and 
will be able to select and apply the correct tools and equipment to the 
various welding requirements, consistent with approved practices. He 
or she wilt also be able to analyze equipment problems. 



7. Shielded Metal Arc 
Welding (SMAVVW- 
Techniques 



A knowledge of arc welding techniques is a fundamental requirement 
in welding. The ability to identify, analyze, and apply various tech- 
niques to diverse applications is a basic requirement in the welding 
process. 

Standard The student will understand the various welding techniques 
and will be able to select and apply those techniques that meet 
requirements, consistent with approved practices. 



8. Oxygen Acetylene Welding 
(OAW)— Cutting 



A knowledge of cutting metals using the fuel/oxygen process is a fun- 
damental requirement in the welding industry. The ability to identify, 
analyze, and apply the cutting process to specific applications is a 
basic requirement in the ^brication processes. 

Standard The student will understand the process of cutting with 
fuel/oxygen and its application and will be able to select and apply 
the correct cutting procedures to the various requirements, consistent 
with approved practices. 



9. Oxygen Acetylene Welding 
(OAW)— Equipment 



A knowledge of fuel/oxygen welding equipment and the ability to 
property use that equipment is a fundamental requirement in the 
welding industry. 

Standard The student will understand the proper use of the welding 
equ^ment and will be able to select the correct tools and equipment 
and apply them to each welding activity. 



10. Oxygen Acetylene 
Welding (OAW)— 
Techniques 



A knowledge of fuel/oxygen welding techniques is a fundamental 
requirement in the welding industry. The ability to identify, analyze, 
and apply the various techniques to diverse iq)plications is a basic 
requirement in the welding process. 

Standard The student will wukrstand the various oxygen acetylene 
welding techniques and will be able to select and apply those tech- 
niques that meet the requirements, consistent with approved prac- 
tices. 



11. (ias Tungsten Arc 
Welding (GTAW)- 
Equipment 



A knowledge of GTAW equipment and how to set it up and operate it 
is vital for producing quality welds. 

Standard The student will understand the functions of all controls on 
GTAW equipment and be able to manipulate them in such a way as to 
produce quality welds. 
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Proper manipulation of the torch is essential for the production of 
consistently even weld beads. 

Standard The student will understand torch angles and filler rod 
manipulation and their relation to weld position and the type of pint 
being used. 



Proper electrode and shielding gas selection are basic skills and must 
be considered in the production of quality welds. The ability to apply 
various electrodes and gases to different materials and joints is basic 
to the manufacturing system. 

Standard The student will understand the importance of electrodes 
and shielding gases and will be able to select and apply those materi- 
als in various requirements, consistent with approved practices. 



Proper electrode and shielding gas selection are impoitant factors to 
be considered in the fmduction of quality weld beads. The atMiity to 
api^y various electrodes and gases to different materials and joints is 
basic to the manufacturing system. 

Standard The student will understand the importance of electrodes 
and shielding gases and will be able to select and apply these materi- 
als in various requirements, consistent with approved practices. 



15. Gas Metal Arc Welding Proper manipulation of die GMAW welding gun is essential for the 

(GMAW) Manipulation producticm of oonsistendy even weld beads. 

Standard The student will understand the importance of gun angles 
in relationship to the weld position and the type of joint being used 
and be able to properly manipulate the welding gun. 



16. Gas Metal Arc Welding A knowledge of how to set up and operate GMAW equipment is vital 

(GMAW)— Equipment for producing quality welds. 

Standard The student will understand the functions of all controls on 
GMAW equipment and be able manipulate them to produce quality 
welds. 



17. Testing and Inspection The testing and inspection of finished welds is a vital part of any 

manufacturing system that uses welding. 

Standard The student will unuerstand the importance of the visual 
inspection of completed welds and will learn the various testing 
methods used in the industry to certify sound welds. 



12. Gas Tungsten Arc 
Welding (GTAW)— 
Manipulation 



13. Gas Tungsten Arc 
Welding (GTAW)— 
Electrode Selection, 
Shielding Gas Selection 



14. Gas Metal Arc WePing 
(GMAW)— Wire 
Selection, Shielding Gas 
Selection 
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18. Print Reading 



A Fundamental knowledge of blueprint reading is essential for entry 
level welders. The ability to asaemUe paits from drawings and 
sketches is vital to the manufacturing system. 

Standard The student will understand the importance cf blueprint 
reading and will apply the skills required to assemble parts. 



19. Other Welding Processes 



A knowledge of specialized welding processes other than GMA W, 
GTA W, SMAW. and OAW/C can aid in job advancement The 
ability to identify and ap|dy the various processes to a specific 
application is important in the industry. 

Standard The student will understand the importance of other 
welding processes and their applications and will select and apply the 
correct process to Ae proper welding or cutting operation, consistent 
with approved practices. 



20. Distortion in Fabrication 
and Its Control 



The manufacturing industry requires that its worieers understand 
e^)ansicm and contraction as encountered in the fabrication of metal- 
lic and nonmetallic parts. 

Standard The student will understand the coefficient of expansion for 
various materials and will apply correct procedures in the control cf 
distortion in product fabrication. 



21. Career (luidance 



A comprehensive guidance program is based on the belief that all 
students should receive the benefits of a guidance program designed 
to meet their educational, social, personal, and career needs and that 
such a program should be an integral part of a sdml's total educa- 
tional offering. 

Standard Guidance services will be provided to assist all students in 
determining their interests, aptitudes, and abilities; in selecting the 
program that meets their career-vocational preparation goals; and in 
expanding their individual options. 



22. (Jender Equity 



A key factor in expanding educational q>tions for all students and 
preparing them for participaticHi in a technological woild is giving 
students the ability to adapt to the changing attitudes and trends 
affecting the lives of all students today. 

Standard All students will be portrayed as possessing a full range of 
aptitudes, skills, and emotional expressions. 



23. Leadership 



All students will have the oppoitunity to participate in the leadership 
development activities that are an integral component of the industrial 
and technology education courses and programs. Leadership training 
shall focus on peer-based skills, including tlie interpersonal, commu- 
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IX Leadership {Conunui'd) nication, business meeting, and personal lousiness skills necessary for 

relating successfully to society. 

Standard SmdefUs will develop the ability to plan together, organize, 
and carry out worthy activities and projects through the democratic 
process. 
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Manufacturing techn logy standards integrate academic core skills, 
including: 

Language Arts 

• Reading written directions and technical instniction manuals 

• Increasing listening skills dirough veital instruction, demonstra- 
tions, and student interaction 

• Expanding technical terminology and vocabulary 

• Developing writing and oral presentation style 

• Interpreting technical data from chaits and tables 

• Interpreting mathematical word problems for potential solution 

• Researching job information and sharing data through written and 
oral presentation 

• Interpreting and completing an employment application 

Mathematics 

• Reinforcing basic mathematical concepts, skills, and problem 
solving in measurement, geometry, number patterns, and functions 

• Interpreting scales and gauges on equipment for safe seaip and 
operation 

• Maintai/iiiig a record-keeping system to compute profit ^uxl loss, 
inventory, and production costs 

• Calculating heat-treating temperature and exposure, graphing time 
versus temperature reading 

• Using problem-solving and critical-thinking skills to solve stress 
formulas and determine tensile strength 

• Computing problems involving ratio and proportion, parallel and 
radial line devdopment, and triangulation 

" Using mathematical concepts, problem solving, and critical- 
thinking skills while using precision measuring tools 

• Calculating bend, seam, and angle allowances 

Science 

• Understanding the environmental proUems of industry aiKl the 
chemical composition of materials 

• Understanding the processing of various raw materials: ferrous and 
nonfenous, metallic and iXHimetallic 

' Understanding physical and chemical propeities of metals and the 
rca'^^'on of metals to heat and cold 

• Applying scientific princiides; understanding kinetic molecular 
theory, metalluigy, and metal structure 

• Observing reactions of capiUary attraction, oxidation, diffusion, 
and adhesion in the given process 

• UnderstaiKiing adhesive thermo and thermosetting plastic 

• Understanding the hardness and composition of abrasive materials 
and the cutting action of natural and manufactur i abrasives 

• Understanding the effect of a flame on ferrous ai nonferrous 
materia! 

• Understanding types of sheet metal, their coatmgs, corrosion 
factors, and working characteristics 



• Understanding interface devices used between the computer and 
industrial machines and how both binary and ASCII data art 
transferred and stored 

• Understanding fluid power concepts of end effector design and 
holding devices 

• Applying theories of physical science; understanding force* its 
effects on matter, and the crystalline structure in metals 

• Understanding the relationship of cutting speeds and malleability, 
cutting tool geometry, work hardness, material classification, and 
he?; transfer 

Relating the principles of mechanics to micrometers, height 
gauges, sine bars, dial indicators and other semiprecision and 
precision measuring tools 

• Understandingpropertiesofmaterials, torque, and gearing 

• Understanding the relationship of time, temperature, and pressure 
to success in the molding process 

• l esting shear and tensile strength of bonded structures 

• Understanding OSHA legislation and accident prevention practices 

History-Social Science 

• Understanding production systems, manufacturing companies, and 
how manufacturing technology has changed 

• Understanding the labor movement mi developing resources to 
trace histories of local manufacturing companies 

• Understanding the sources and processing of raw material 

• Tracing the development of the polymer industries 

• Tracing the evoluiion of hand tools and mechanical devices 

• Investigating the early use o^ casting and its use since the begin- 
ning of civilization 

• Exploring automation and its impact on the social and economic 
structure of world societies 

• Understanding the International Bureau of Weights and Measures 
and the United States Buiieau of Standards 

• Tracing the history of the Society of Manufacturir\g Er^gineers 
(SME) and the American Iron and Steel Institute (AISI) and their 
contribution to the manufacturing industries 

• Tracing the discovery of iron and steel and the development of the 
steel industry 

• Tracing the development of high technology processes and their 
effects on machine tools and processes 

Visual And Performing Arts 

• Understanding principles of design, line, and shape, as well as 
hinction versus application 

• Understanding surface texture, finish, and shape and the relation- 
ship between function and design 
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Power, Kncr<>\, and Iransportation 
rechnolo<^y 

Never has the need been greater for competent automotive, 
small engine, motorcycle, and truck and diesel service technicians and 
managers. In the past decade, the number of cars, trucks, and buses on 
this nation's highways has increased nearly 30 percent — fiDm 124 
million in 1973 to over 170 million in 1985. This says nothing of the 
large increase in the use of lawn and garden equipment and motor- 
cycles. During this same period, however, the number of technicians 
has remained relatively const?jil — about 1 million. In fact, the aver- 
age number of vehicles per teclinician has increased from 140 per 
technician a decade ago to over 210 per technician today. The average 
age of the current technician is approximately 55 years. According to 
the Motor Vehicles Manufacturers' Association, by 1990 at least 
200,000 new technicians will be needed. 

Numbers alone do not tell the story. Equally significant is the 
fact that motor vehicles continue to grow more sophisticated. As 
vehicle manufacturers try to meet often conflicting demands for 
improved performance in fuel economy, safety, and emissions and the 
shifting market, they are necessarily obliged to rely on more sophisti- 
cated technology. 

On-board corrouters, electronic fuel injectors, turbochargcrs, 
dicsel engines, rola.^ engines, front wheel drives, digital electronics, 
and exotic materials are everyday facts of life in vehicles today. These 
systems arc here now and will become widely used in the years 
ahead. 

Consumer exDcclations arc at an alMime high. People legiti- 
mately expect the ^chicles to function properly at all times. Consid- 
enng the numbers and complexity of the various motor vehicles on 
the road today, it is unreasonable to expect the nation's service techni- 
cian work force to handle these new demands without an appropriate 
education. They must be properly prepared to enter the field and must 
also receive adequate in-service training in the course of their careers 

Teachers may remember when a course in auto mechanics was 
just that: mechanical. At that time, the car or truck was a mechanical 
vehicle with a simple electrical system for ignition, starting, lights, 
and gauges. A relatively simple set of hand tools enabled almost 
anyone to perform nearly any type of service. 

Those days are gone forever. In a matter of decades the automo- 
bile has become a complex network of mechanical, electrical, elec- 
tronic, and hvdraulic systems and subsystems. Systems such as air 
conditioning, electronic ignition, electronic fuel injection, emissions 
controls, and intercommunicating on-board computers require manu- 
facturers today to apply electronics, chemistry, and physics principles 
to a highly sophisticated degree. The vehicle service specialist is a 
technician in every sense of the word 

No one technician should be expected to possess all the knowl- 
edge and skills needed to servire today's wide variety of vehicle sys- 
tems. An increasing number o; hnicians will specialize either by 
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car line or by service area. The ftilly competent, general technician 
will mainly be used as a diagnostician who locates and identines 
trouble and then refers service woric to me appropriate specialist. 

Industrial and technology education must adjust to this situation 
by providing greater in-depth training in individual automotive 
service specialties. An industry-education cooperative system should 
be planned so as to broadly train selected students to become diagnos- 
ticians and automotive educators 

The need for an extensive automotive education program is in- 
evitable. Automotive programs must maintain and teach according to 
nationally recognized standards as set forth by such organizations as 
the National Automotive Technicians Education Foundation or the 
Motor Vehicles Manufacturers' Association. Student: leaving auto- 
motive programs must be certified by the national Institute for Auto- 
motive Service Excellence (lASE) within two years of entering the 
automotive trade. 

Power, energy, and transportation technology programs enhance 
academic skills. A cooperative effort between school administrators, 
counselors, and teachers will assure that students gain the in-school 
preparation they need to be successful in a technological world. 

Introduction 

1. Early Forms of Power 

2. Water Power 

3. Air Power 

4. Steam Power 

5. Electrical Power 

6. Internal Combustion Power 

7. Continuous Combustion Power 

8. The Mechanic's Tools and Materials 

9. Maintaining and Troubleshooting Small Gasoline Engines 

10. Transmitting Power 

11. Nuclear Power 

12. Career Guidance 

13. Gender Equity 

14. Leadership 

15. Safety 

Small Engines 

1. Introduction 

2. Physical Science of Engines and ^ower Trains 

3. Engine Operation 

4. Cylinder Reconditioning 

5. Pistons and Piston Rings 

6. Connecting Rods and Crankshafts 

7. Bearings and Seals 

8. Valves. Seats, Guides, and Spnngs 

9. Fuel Systems and Carburetion Theory 
10. Ignition Systems 
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11. Lubrication 

12. Cooling Systems 

13. Basic Engine Repair 

14. Equipment Maintenance 

15. Career Guidance 

16. Gender Equity 

17. Leadership 

18. Safety 

Motorcycle Repair 

1. Safety 

2. Tools and Equipment 

3. Metrics and Precision Measurement 

4. Motorcycle Engine 

5. Motorcycle Power Trains 

6. Motorcycle Fuel Systems 

7. Motorcycle Electronics 

8. Motorcycle Brakes 

9. Motorcycle Frames. Wheels. Tires, and Suspension 

10. Career Guidance 

1 1 . Gender Equity 

12. Leadership 

Automotive 

1. Safety 

2. Shop Practice 

3. Job Opportunities 

4. Consumer Information 

5. Steering and Suspension 

6. Brakes 

7. Tires and AVTieels 

8. Engines 

9. Fuel Systems 

10. Electrical Systems 

1 1 . Emission Controls 

12. Preventive Maintenance 

13. Drivetrain 

14. Auto Air-Conditioning 

15. Automotive Tune-up 

16. Career Guidance 

17. Gender Equity 

18. Leadership 

Truck and Diesel 

1 . Orientation and Safety 

2. Principles of Two-Stroke and Four-Stroke Diesel Engines 

3. Engine Disas.>embly. Inspection, and Repair 

4. Engine Assembly 

5. Electrical Principles and Ohm*s Law 

6. Magnetism 

7. Generators 



8. Electrical Measurement Devices 

9. Engine Electrical Systems 

10. Cab and Chassis Electrical Systems 

11. Hydraulics 

12. Hydraulic Brakes 

13. Air Brakes 

14. Wheels and Tires 

15. Steering 

16. Suspensions 

17. Fuel System 

18. Normal Fuel System Servicing 

19. Drivetrain 

2G. Transmissions 

21. Qutch 

22. Driveline and Carrier Assembly 

23. Air-Conditioning 

24. Airflow Systems 

25. Positive Displacement Blower System 

26. Turbochargers 

27. Exhaust Systems 

28. Tune-up 

29. Manometers — Mercury and Water 

30. Failure Analysis — Engine 

31. Failure Analysis — Clutch and Transmission 

32. Failure Analysis — Driveline and Differential 

33. Failure Analysis— Brakes 

34. Failure Analysis— Steering 

35. Failure Analysis — Flecincal 

36. Business Practices 

37. Career Guidance 

38. Gender Equity 

39. Leadership 

( ertification Program: Kn^ino RLpair 

1. Engine Design/Systems 

2. Engine Accessory Systems 

3. Engine Problem Diagnosis/Troubleshooting 

4. Engine Geaning 

5. Engine Measuring Techniques 

6. Engine Assembly Techniques/Procedures 

7. Engine Starting/Break-In Procedures 

{ c rtification Program: Knjjine Pt rfoi inance 

1. General Engine Diagnosis 

2. Ignition System Diagnosis and Repair 

3. Spark Timing Controls 

4. Fuel Systems — Carburetor 

5. Fuel Systems — Injection 

6. Idle Speed Controls 

7. Fuel Vapor Controls 

8. Inlet Air Temperature Controls 
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9. Intake Manifold Heat Controls 

10. Positive Crankcase Ventilation 

11. Exhaust System 

12. Exhaust Gas Recirculation 

13. Exhaust Gas Treatment 

14. Engine Related Systems 

15. Diesel Engine Fuel Delivery and Glow Plug Systems 
(\Ttification Frojiram; Manual Drivcinun a!uJ \\ks 

1. Clutch Assembly 

2. Manual Transmissions 

3. Drivetrain and Axle Servicing 

4. DifTerential and Axle Assemblies 

( tTtification Program: Auloniatic* I ransniissions ! ransaxics 

1. Basic Gear Systems 

2. Hydraulic and Friction Elements 

3. Transmission/Transaxle Service and Repair 

Cerlification Program: Brakes 

1. Fundamentals 

2. Hydraulics 

3. System Service 

4. Power Brakes 

5. Brake Problems and Diagnosis 

6. Brake Service Standards 

( ir tificafion Program; Sus|)onsi<ui and Sleiiing 

1. Suspension 

2. Springs 

3. Control Arms 

4. Shock Absorbers 

5. Joints 

6. Steering Systems 

7 Tires. Wheels, and Bcanngs 

8. Inspections 

9. AMgnment 

10. biagnoslic Charts/Glossary 

( \ rtificalion Pro^j^rarn: I icihiiifv a ! I It units 

1. Electricity Fundamentals 

2. Electrical Components 

3. Electrical Schematics and Diagnostics 

4. Conductors and Wire Repair Techniques 

5. Electronics Fundamentals 

6. Electronic Components 

7. Microprocessors 

8. Batteries 

9. Charging System 
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10. Starting System 

11. Ignition System 

12. Electronic Fuel Systems 

( t rddcalioii Projirani \ui«irnt)ii\o Ileatinji and Air- 

1. Fundamentals of Automotive Heating and Air-Conditioning 

2. Automotive Cooling System Service 

3. Basic Automotive Air-Conditioning System 

4. System Components 

5. Air-Conditioning System Service 

6. Vacuum Control System 

7. Electrical Control System 

8. Special Tool and Safety Requirements for Air-Conditioning 

9. Air-Conditioning System Testing and Diagnosis 

10. Air-Conditioning Component Repair and Replacement 

{ t rtificalion IVo^rinn: (Ollision Repair 

1 . Orientation and Safety 

2. Measuring Systems and Mathematics 

3. Hand Tools 

4. Power Tools 

5. Welding 

6. Metallurgy 

7. Sheet Metal Correction vnd Repair 

8. Plastic Filler— Structural Plastics 

9. Body Const, ♦ion 

10. Sheet Metal Alignment 

11. Steering and Suspension 

12. Special Operations 

13. Mechanical and Electrical Repair 

14. Career Preparation and Planning 

15. Career Guidance 

16. Gender Equity 

17. Leadership 

< ('rtiricati<^n Piourain: \ut<» Rt flnishif,;: 

1. Course Orientation/Shop Safety 

2. Paint and Spray Guns and Paint Cups 

3. Spraying Techniques 

4. Spray Painting Equipment and Facihties 

5. Surface Preparation 

6. Automotive Refinishing Solvents 

7. Undercoat Materials and Application 

8. Automotive Color Preparation and Application 

9. Panel and Sectional Panel Repair 

10. Spot Repair Techniques 

11. Color Matching Fundamentals and Techniques 

12. Paint Conditions and Remedies 

13. Painting Flexible Plastic Parts and Vinyl Tops 

14. Rust Repairs and Prevention 



15. Care of the Car and Paint Finish 

16. Job Preparation 

17. Measuring Systems and Mathematics 

18. Career Guidance 

19. Gender Equity 

20. Leadership 
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1. Earlv Forms of Power 



A technological progression from muscle power to the development 
of simple machines has led to the fonns of power available today. 



Standa ! The student will understand the application of pulleys and 
levers and the concept of mechanical advantage. 



2. Water Power 



A knowledge of hydraulic principles is elemental to the study of 
water power technology and systems. Understarxling the history of 
water power is fundamental to the <^dy of current and developing 
power technologies. 

Standard The student will know and understand the principles of 
hydraulic power. The student will build and experiment with a simple 
water turbine. 



3. Air Power 



Air-powered vehicles and tools provide significant examples of 
applied power and energy concepts. 

Standard The student will understand haw air may be used as a 
power source. 



4. Steam Power 



Steam power was fundamental to the industrial revolution and to the 
development of modem electrical power generation. 

Standara The student will understand the principles of steam power. 
The student will build and experiment with a steam turbine. 



5. KUctrital Power 



Electrical power, and its modes of generation, distribution, and 
utilization are of basic importance in modem technology. 

Standard The student will understand simple principles of electricity. 



6. Internal Conihiistion Power 



The intemal combustion engine is widely known and accepted as a 
source of power in all areas of modem technology . 

Standard The student will analyze and evaluate materials, tools, and 
products related to internal combustion power, including, but not 
limited to, their operation, manitfacture, and use. 



7. Continuous Combustion 
Power 



Continuous combustion power plays a prominent role in transporta- 
tion, communication, and defense, in both developed nations and 
Third World countries. 

Standard The student will understand the principles and explications 
of continuous combustion power and its effect on transportation and 
power generation. 
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8. The Mechanic's 1 ools and Tools and measuring devices arc fiindamental and essential to all 
Materials technological developments. 



9. Maintaining and 
Troubleshooting Small 
Gasoline Engines 



Standard The student will be able to choose a correct tool for an 
application, use it in an acceptable manner, and demonstrate its 
proper maintenance. The student will also be able to correctly 
interpret the readings taken from applicable measuring instruments 
and to analyze and evaluate tools for quality. 

The widespread use of small gasoline engines makes training in small 
gasoline engine principles necessary. 

Standard The student will analyze and evaluate operation and 
maintenance problems related to small air-cooled gasoline engines. 



10. Transmitting Power 



Mechanical and fluid power transmission is an essential technology 
widely used in industry. 

Standard Students will understand power conversion, transmission, 
and utilization. Student understanding will include the operation, 
manirfacture, service, and use of both mechanical and fluid power 
transmitting devices. 



11. Nuclear Power 



The atom is the basis of all material known to man, and during the 
past century scientists have become incitasingly awans of its energy 
potential. Nuclear power is a relatively nscent technology. 

Standard The student will be able to describe the basic operation of 
a nuclear reactor and explain how atomic energy can be converted to 
perform useful work. 



12, ( ai ctT (Jiiidance 



A comprehensive guidance program is based on the belief that all 
students should receive the benefits of a guidance program designed 
to meet their educational, social, personal, and career needs and that 
such a program should be an integral part of a school's total educa- 
tional offering. 

Standard Guidance services will be provided to assist all students in 
determining their interests, aptitudes, and abilities; in selecting the 
program that meets their career-vocational education goals; and in 
expanding their individual options. 



13. (lender I qnit\ 



A key factor in expanding educational options for all students and 
preparing them for participation in a technological world is giving 
students the ability to adapt to the changing attitudes and trends 
affecting the lives of all students today. 
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I3.{;ender Kquii> n'oni-jiucJ} Standard All studemwUl be portrayed as possessing a fidl range 

aptitudes, skills, and emotional expressions. 



14 i.eadership ^ studcrts will have the oppoftunity to paiticiptte in the kaderdiip 

devek)pmem activities thitt ait an in^gnl 0^ 
and tedinology education courses and pfograms. Leadeishq> tndning 
shall focus on peer-based skills, including the inteipermial. commu- 
nication, business meeting, and personal business skills necessaiy for 
relating successfully to society. 

Standard Students will develop the ability to plan togedier, organize, 
and cany out worthy activities and projects through the democratic 
process. 
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1 5. Safety All students will be aware of the sources of potential hazards, safety 

rules and regulations, and effective ways of handling accidents as 
they occur. 

Standard The student will have a thorough knowledge of die skills 
and attitudes necessary for the sctfe use of tools, machines, materials, 
and processes and will demonstrate this understanding at all times. 
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I. Introduction 



Appropriate laboratory procedures and safety considerations are 
fundamental to the iMoductive industrial environment. 



Standard The student wUl demonstrate knowledge of laboratory 
systems, sitfety, tool use, and career opportunities consistent with 
industry requirements. 



2. The Physical Science of A basic understanding of physical science principles related to small 

Engines and Power Trains engines and power trains is essential to troubleshooting, repair, and 

operation procedures. 

Standard The student will understand physical science concepts 
related to small engine design and operation, including energy forms, 
static inertia, dynamic inertia, force, torque, horsepower, power 
vacuum, and atmospheric pressure. 



.ngine Operation \ \^iQ understanding of two-cycle and four-cycle operation is 

fundamental to the proper diagnosis and repair of small-engine 
malfunaions. 

Standard The student will have a basic knowledge and understand- 
ing of two-cycle and four-cycle engine operating principles. 



4. ( \linder Reconditioning Understanding the process of cylinder reconditioning is necessary to 

successfully repair or rebuild the small engine. 

Standard The student will understarM cylinder reconditioning 
processes and techniques. 



5. Pistons and Piston Kings Pistons and piston rings among the most common repair items in 

small engines. An understanding of piston and ring design, operation, 
inspection, and repair is necessary to successfully repair small en- 
gines. 

Standard The student will demonstrate knowledge cf piston and 
piston-ring construction, design, operation, troubleshooting, repair, 
and replacement consistent with industry standards. 



6. ( Onnecting Rods and Disassembly, repair, and reassembly of most small engines requires a 

( rankshafts knowledge of connecting-rod and crankshaft design, operation, 

inspection, and repair. 

Standard The student will demonstrate knowledge of connecting-rod 
and crankshcft construction, design, inspection, repair, and replace- 
ment consistent with industry standards. 



7. Bearings and Seals 



Bearing and seal removal, inspection, measurement, and installation 
knowledge and skills are fundamental to the repair of small engines. 



7 lu arinjis and Seals c \ mtinurd) Standard The Student will demonstraie knowledge of bearing and 

seal removal, inspection, measurement, and installation consistent 
with industry skill-leyel requirements. 



8. Valves, Seats, (J uidcs, and The miccessful itpiir of the smiU engine requires an understanding 
Springs valves, seats, guides, and springs. 

Standard The student will troubleshoot, repair, and replace valves, 
seats, valve guides, and springr consistent with industry skilNevel 
requirements 
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9. Fuel Systems and Lawn and garden equipmem, used seasonaDy, commonly exhibit fuel 

Carhuretion Theorv system malfunctions caused by improper storage. An understanding 

of fiiel and caiburetion systems is essential to the correction of related 
problems. 

Standard The student will demonstrate knowledge of fuel types, two- 
cycle fuel mixtures, fuel pumps and filters, the physical science of fuel 
systems, diaphragm and float-type carburetion theory, troubleshoot- 
ing and repair, air cleaner servicing, and governor repair and 
adjustments, consistent with accepted industry standards. 



10. Ignition Sy stems Understanding the ignition system of a small engine is necessary to 

maintaining optimal engine performance. 

Standard The student will demonstrate knowledge of the physical 
science of electricity, principles of magneto ignitions, principles of 
battery ignitions, and principles of spark plugs in a manner consis- 
tent with industry standards. 

1 1 Lunrication Proper engine lubrication is essential to adequate engine service life. 

Understanding engine lubrication is necessary for proper engine 
servicing, maintenance, and operation. 

Standard The student wUl demonstrate knowledge of friction, viscos- 
ity, lubrication types and specifications, and two-cycle and four-cycle 
lubrication systems in a marjier consistent with industry standards. 



12. ( <M)ling Sjslenis A cocking system is required in small engines and must be serviced 

regularly. An understariding of cooling systems is essential for proper 
engine operation and maintenance. 

Standard The student will demonstrate knowledge of heat transfer, 
air cooling, and water cooVn^ fundamentals in a manner consistent 
with industry standards. 
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13. Basic Knj^ine Repair Integrating specific knowledge and skills learned in small engine 

repair into an overall small engine repair and maintenance perspective 
is imperative for applying skills in commercial environments. 

Standard The student will apply knowledge of engine diagnosis, 
tune-up, carburetion rq>air, ignition repair, major engine repair, and 
drive system repair. 



14. Fquipnicrt Maintenance Routine maintenance is fundamental to the longevity and proper 

operation of lawn and garden equipment 

Standard The student will demonstrate entry-level skills in oil 
changing, lube servicing, filter service, blade and huh servicing, and 
chain servicing. 



15. C areer (luidance A comprehensive guidance program is based on the belief that all 

students should receive the benefits of a guidance program designed 
to meet their educational, social, personal, and career needs and that 
such a program should be an integral pan of a school's total educa- 
tional offering. 

Standard Guidance services will be provided to assist all students in 
determining their interests, latitudes, and abilities; in selecting the 
program that meets their career-vocational education goals; and in 
expanding their individual options. 



1 6. (f ender Equity A key factor in expanding educational options for all students and 

preparing them for participation in a technological world is giving 
students die ability to adapt to the changing attitudes and trends 
affecting the lives of all students today. 

Standard All students will be portrayed as possessing a fiill range of 
aptitudes, skills, and emotional expressions. 



17. 1.eadcrship All students will have the opportunity to participate in the leadership 

development activities that are an integral component of the industrial 
and technology education courses and programs. Leadership training 
shall focus on peer-based skills, including the inteipersonal, commu- 
nication, business meeting, and personal business skills necessary for 
relating successfully to society. 

Standard Students will develop the ability to plan together, organize, 
and carry out worthy activities and projects through the democratic 
process. 
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All students will be aware of the sources of potential hazards, safety 
rules and ttguletions, and effective ways of handling accidents as 
they occur. 

Standard The student will have a thorough knawledj^e of the skills 
and attitudes necessary for the sr^^ use of tools, machines, materials, 
and processes and will demonstrate this understanding o all times. 



151 



!. Safct> Safety is an absolute itquircment of any shop environment. Appropri- 

ate laboratory proceduits and safety considerations ait fundamental 
to the productive industrial environment. 

Standard The student will demonstrate safe personal skills and the 
Sirfe Iteration cf equipment to avoid injury and financial loss. 



2. T<M)ls and Equipment The ability to correctly select and use tools and equipment in motor- 

cycle repair distinguishes the professional from the novice. The 
appropriate care and use of tools and equipment is essential to meet- 
ing industry standards. 

Standard The student will ident^ and select the proper tool for a 
specific application. The student will correctN use tools and equip- 
ment to perform a job to manitfacturer spec^tcations. 



3. Metrics iuid I'rec ision Ninety-five percent of motorcycles sold in America today are manu- 

Measurement factuied according to the metric system of measurement. All motor- 

cycles require precision measurement because of tfieir exacting 
mechanical tolerances. It is necessary for the technician to fuUy 
understand the metric system and be able to use precision metric 
measuring instnunents. 

Si ^dard The student will display an understanding cf the metric 
sy^.em and demonstrate its use in conjunction with performing 
specific measurements with the precision measuring instruments used 
in the motorcycle industry. 



4. Motorevcle I n^itu The engine is the heart of any motorcycle and is the main focus of 

maintenance and repair. A theoretical and pragmatic uiKlerstanding of 
motorcycle engine maintenance is essential in meeting industry 
standaids. 

Standard The student will comprehend engine theory and operation 
and will beadle to apply this knowledge to the actual manipulation of 
parts and components in the performance of repairs to factory specifi- 
cations. 



5, MoforcN tie Power Trains The power train is an essential system of the motorcycle necessary to 

transmit power from the engine to the rear wheel in a usefiil manner. 
It consists of several separate compor)ents, each dependent on the 
other for smooth transfer of power. Understanding the operation of 
each component in the motorcycle power train is necessary to proper 
diagnosis and performance maintenance. 

Standard The student will under:tnnd the operation of each compo- 
nent of the power train and be able to perform diagnosis and repair 
functions to meet industry standards. 
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6. Mot orc\ cic Fuel S\ st t nK> The metering of ftiel to meet the varied demands of the motorcycle 

engine is essential to its qperation. The modem-day motorcycle 
utilizes several sophisticated systems to achieve exceptional horse- 
power-to-weight ratios and spirited perfoimanoe. A thorough under- 
standing of this system is essential to perfoiming the difficult diagno- 
sis and adjustment procedures required. Many engine malfunctions 
are directly related to problems in the fiiel system. 

Standard The student will understand the basic theory and operation 
of the motorcycle fuel system and perform diagnostic and repair 
functions appropriate to industry standards. 



Moforocle I kUroni .s The most rapid technological advances in the motorcycle industry 

occur in the area of electronics. State-of-the-ait modem electronic 
systems control many of the essential and auxiliary ftinctions of the 
motorcycle. Use of this technology has if^ased in recent years and 
industry trends indicate rapid advances in the future. Tomonow's 
motorcycle mechanic must demonstrate an understanding of elec- 
^ tronic-theory diagnostic technique in order to be successful. 

Standard The student will understand basic electronic principles and 
the fundamental electronic systems found in today's motorcycle in 
order to successfully diagnose electronic ma^unctions. 



Mr,i()rc>i Ic Hi aki ^ Brakes are an essential component of the motorcycle. An understand- 

ing of the physical principles and actual operation of motorcycle 
braking systems is essential for diagnosis and repair. 

Standard The student will demonstrate knowledge of brake prin- 
ciples and operation, including state and federal regulations as they 
apply to brake repair. The student will perform maintenance and 
repair operations on brakes in a competent manner, meeting legal re- 
quirements. 
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MotorcNi It I r;nncs, Fran ^s, wheels, tires, and suspension systems all woric in harmony to 

\\ heels, I ires, iind maximize motorcycle capabilities. Each component must be in tune 

Suspension ^ ^^^^ provide optimum performance. 

Standard The student will learn the operation, maintenance, and 
repair of motorcycle frames, wheels, tires, and suspension systems. 
The student will become familiar with the advantages of specific 
systems and components and be able to make specific recommenda- 
tions relating to them. 



I {). ( areer ( lUidaiue A comprehensive guidance program is based on the belief that all 

students should receive the beneftts of a guidance program designed 
to meet their educational, social, personal, and career needs and that 
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10. (\if ill (^uiuanii k' n.ihMj. such a piogtam should be an integi^ pait of a schoors loul educa- 

tional offering. 

Standard Guidance services will be provided to assist all students in 
determining their interests, aptitudes, and abilities; in selecting the 
program that meets their career-vocational education goals; and in 
expanding their individual options. 



1 1 . ( ic ndi r Kquit\ A key factor in expanding educational (^ons for all students and 

preparing them for participation in a technological world is giving 
students tiie alnlity to wSa^i lo the changing attitudes and trends 
affecting the lives of all students today. 

Standard All students will be portrayed as possessing a full range of 
aptitudes, skills, and emotional expressions. 



12 ,1 oadershtp All students will have the oppoitunity to participate in the leadership 

development activities that are an integral component of the industrial 
and technology education courses and programs. Leadership training 
shall focus on peer-based skills, induding the interpersonal, commu- 
nication, business meeting, and personal business skills necessary for 
relating successfUly to society. 

Standard Students will develop the ability to plan together, organize, 
and carry out worthy activities and projects through the use of the 
democratic process. 



The work environmem of the automotive service industry is inher- 
ently dangerous. Woridng with and in proximity to sharp pointed 
tools and objects; flammable, explosive, toxic, and corrosive chemi- 
cals; and hand, electrical, and pneumatic portable power tools all 
contribute to this condition. Knowledge of the hazards that exist, 
combined with specialized woik skills and procedures, will enable 
woik to be performed safely and effectively in this potentially danger- 
ous environment 

Standard The student will have knowledge cf the dangers that exist 
in the work environment and will demonstrate the skills and proce- 
dures necessary to operate scrfety. 



2. Shop IVuciice The informed use of appropriate resource and recording documents is 

fundamental to the productive industrial environment. 

Standard The student will write repair orders and use technical 
service manuals, applying standards cfthe State Bureau cf Automo- 
tive Repair. 



3. Job ( )ppovi unit iis Because of the continued shoitage of skilled technicians, students 

should understand the qualifications and expectations required in a 
variety of careers. A wide variety of jobs in the work force require 
people with knowledge and skills in mechanical and automotive 
areas. 

Standard The student will understand the skills, personal qualities, 
and educational requirements needed for employment in a variety of 
automotive occupations. The student will develop an awareness of 
occupational choices and will be encouraged to to participate in 
student youth organizations to learn leadership skills. 



4, ( onsunu r InUu mution In order to work effectively both with consumers and as consumers, 

automotive technicians must understand the legal responsibilities of 
shop owners and technicians. 

Standard The student will understand the detailed irtformation 
required on work orders and appreciate the need for legality in such 
documents. The student will understand the purpose and role of the 
State Bureau of Automotive Repair, the Automobile Club of America, 
f 'lf Automobile Club of California and its Garage Approval Section, 
and official police garages and towing agencies. The student will 
know how and where to shop for quality parts and service and will 
understand the economy arid ecology of the automotive dismantler. 
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6. Brakes 



7. I ires and Wheels 



Steering systems on cars today have efficient turning, improved 
lateral motion, and advanced steering capability with few mainte- 
nance problems. 

Standard The student will study steering components by developing 
diagnostic, disassembly, and parts replacement skills as well as 
component testing and measuring skills. The student will study, 
identify, and diagnose suspension and alignment parts and problems. 



A recognition of brake service needs and an understanding of brake 
functions are of foremost importance to safe vehicle q)eration. 

Standard The student will understand basic braking system compo- 
nents and part functions. The student will study the physical prin- 
ciples of braking system operation and employ scfety precautions 
when performing brake repairs. The student will know fundamental 
brake service operations. 



Safe motoring depends on the vehicle's directional stability, lateral 
control, proper wheel balance, and traction. 

^ nndard The student will identify tire and wheel sizes. The student 
will install tires and wheels. The student will balance tires. 



8. Frijjines 



The internal combustion engine is the main motive force in the auto- 
mobile. Knowledge o^" engine operating principles and servicing tech- 
niques enables the technician to make adjustments and repairs for 
continued and efficient engine operations. 

Standard The student will understand engine operating principles. 
The student will describe major parts cf an engine and the function of 
those major parts. The student will explain the operation of a four- 
stroke engine. The student will repair or replace selected automotive 
engine parts. 



I uel Systems 



UK Elecfrieal Systems 



A knowledge of fuel system performance and maintenance is neces- 
sary to ensure efficient, pollution-free, and economical engine opera- 
tion. 

Standard The student will outline the operation of a fuel system and 
identtfy and adjust components of carbureted and fuel-injected 
systems. 



Understanding electrical system fxmdamentals is necessary to training 
in automotive tuning and diagnostic work. 

Standard The student will understand basic principles of electricity 
and electronics. The student will use proper technical terms and 



156 



ERLC 



170 



10. Kleiiricai S>stems / Conunucd) values when measuring electricity and will understand the basic types 

of electrical circuits. The student will understand the operation and 
design of the automotive battery and the major components of starting 
and charging systems, and will explain interrelated operations. 



1 1. Emission t ontrols The need for control of emissions has emerged from efforts beginning 

in the late 19SOs and earty 1960s. Control systems today are a major 
aspect of manufacturing, marketing, maintenance, and resale of 
automobiles nationwide. 

Standard The student will understand the need for emission controls 
as an environmental priority and understand the development, func- 
tion, and maintenance of various control systems. The student will 
define automotive emission systems, listing three types of emission 
controls. The student will explain the principles of emission controls 
and identify major parts cf emission control systems. 



1 2. Pre\ enti\ e Maintenance Prevention of breakdowns and costly repairs is the consumer's 

primary concern with vehicle operatioa A fundamental knowledge of 
maintenance procedures can ensure continued reliable operation of 
the automobile. 

Standard The student will know how to check fluid levels, perform 
required lubrication, troubleshoot vehicle systems and perform 
associated maintenance, identify required lubricants and fluid pr(^' 
erties, identify and adjust drive belts according to mamrfacturer 
specifications, perform tire maintenance, and perform battery mainte- 
nance. 



1 3. r)ri\ etrain Parts that generate or transmit power to the road wheels constitute the 

drivetrain. Studies of drivetrains provide infonnation on systems 
under constant use with a substantial potential of failure at any point 
in the life of the vehicle. Repairs to clutches, transmissions, drive 
shafts, and differentials represent a substantial percentage of con- 
sumer needs. 

Standard The student will understand clutch operation; basic clutch 
parts and dijferent types <^ clutches; and the operation of manual 
transmissions, transfer cases, and their complements. The student will 
understand the function of overdrive units, the parts and functions of 
automatic transmissions, d^erent types of automatic transmissions, 
and the function of each drivetrain component. 



14. Auto Air-( oiiditioning Many manufactured automobiles come equipped wiU\ air-condition- 

ing units, and others are fitted with aftennarket uiiits. An understand- 
ing of the (^ration of these systems, from minor servicing to freon 
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14. Auto Air-Conditioning 

(Continued) 



ftplaoement and bdt changes, is expected of the automotive seivice 
person. 



Standard The student wU\ identify basic parts of an air-conditioning 
system, explain principles cfair-conditioning r^igeration, and 
distinguish among major system designs. 



15. Automotive Tune-up All vehicles lequire periodic tune-ups to ocmply with emission laws 

and standards aiid for economical operation. 

Standard The student will demonstrate the use of engine diagnostic 
equipment. The student will replace the ignition, fuel system, and 
emissions components. The student will make adjustments to the 
engine, ignition systems, fuel systems, and emissions devices in order 
to comply with smog laws. 



16. Career (vuidanc e A comprehensive guidance program is based on the belief that all 

students shcnild receive the benefits of a guidance program designed 
to meet their educational, social, personal, md career needs and that 
such a program should be an integral pan of a schooFs total educa- 
ticmal offering. 

Standard Guidance services will be provided to assist all students in 
determining their interests, aptitudes, and abUities; in selecting the 
program that meets their career-vocational education goals; and in 
expanding their individual options. 



1 7. (fender Equity A key factor in expanding educational (^ons for all students and 

preparing them for participation in a technological worid is giving 
students die ability to ad^'t to the changing attitudes and trends 
affecting the lives of all students today. 

Standard All students will be portrayed as possessing a full range of 
aptitudes, skills, and motional expressions. 



18. Leadership All students will have the q)poitunity to paiticipate in the leadership 

developmoit activities that are an iittegral component of the industrial 
and tedmology education courses and programs. Leadership develop- 
ment shall focus on peer-based skills, including the inieipersonal, 
commimication. business meeting, and personal business skills 
necessary for relating successfully to society. 

Standard Students will develop the ability to plan together, organize, 
and carry out wotihy activities and projects through the use of the 
democratic process. 
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1. Orientation and Safety Appn^ate laboratory pfoceduits and safety considerations are 

fundamental to the productive inr^ustrial environment 

Standard The student will understand the sqfe use and care cf tools 
and chemicals, the proper placement and storage cf parts and compo- 
nents, and die correct protective clothing and safety gear for various 
situations. 



2. Principles of Two-Stroke Basic two-stroke and four-stroke diesel engine princii^es arc funda- 

and Four-Stroke Diesel mental to the understanding, operation, and successful maintenance 

Engines ^ engines. 

Standard The student will understand the design, iterating prin- 
ciples, and component parts of the two-stroke andfour-stroke diesel 
engines. 



3. Engine Disasseinbl\ , Engine disassembly and die analysis of components for reusability 

Inspection, and Repair ^ fundamental to the success of the truck and diesel technician. 

Standard The student will dLsassemble, inspect, and repair parts that 
are reusable in a manner consii:en.i wii!: accepted trade practices. 



4. Knfiine Assenibl \ Knowledge of proper tiuck and diesel engine assembly is fundamen- 

tal to meeting industrial standards. 

Standard The student will assemble a diesel engine in accordance 
with mamrfacturtr instructions and specifications. The student will 
identffy and order ntw diesel engine parts as required. 



5. Electrical Principles and Understanding the basic principles of electricity and Ohm's law is 

Ohm's Law necessary in the successful diagnosis and repair of tnick and diesel 

electronics systems. 

Standard The student will understand basic principles of electricity 
and Ohm's law, basic schematic symbols, and wiring fundamentals. 



6. Magnetism Understanding magnetism is basic to the oper9tion of electrical 

devices used in tnicks and diesel engines. A working knowledge of 
magnetism is necessary for efficient repair and operation of the truck 
and (}iesel engine. 

Standard The student will kraw and urukrstand the basics of mag- 
netic systems and related truck and diesel engine components. 
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7. Generators 



Understanding electric cunent induction is fundamental to under- 
standing track and diesel generator operation and the effective 
diagnosis of charging system problems. 

Standard Tkt student will understand n$echanical't(helectrical 
energy conversion as applied in AC and DC truck and diesel genera- 
tors. 



8. Electrical Measurement 
Devices 



The s^ropriate selection and use of electrical system measuring 
devices is fundamental to the proper evaluation of related track and 
diesel systems. 

Standard The student will property identify and demonstrate the use 
of truck and diesel electrical system measuring devices. 



9. Engine Electrical Systems 



A thorough knowledge of starting, chaiging, and accessory circuits is 
essential to the proper repair of track and diesel engine electrical 
systems. 

Standard The student will accurately diagnose a defective compo- 
nent in the engine electrical system through the use of modern testing 
equipment and deductive reasoning. 



10. Cab and Chassis Electrical 
Systems 



A thorough knowledge of sensing instruments, gauges and switches, 
and methods by which they are connected is necessary for effective 
diagnosis fepair, and replacement 

Standard The student will diagnose gauge, switch, instrument, and 
wiring defects in cab and chassis electrical systems, using modern 
testing equipment. 



1 i. Hydraulics 



Track and diesel technicians need a grasp of basic hydraulic theory to 
understand the qxration of hydraulic devices and for efrec|ive 
analysis of system problems. 

Standard The student will know and understand the basics of hy- 
draulic theory and the procedures for diagnosing problems. The 
student will be skilled in the removal, disassembly, repair, replace- 
ment, and testing of hydraulic components in a manner consistent 
with accepted industry standards. 



12. Hydraulic Brakes 



An understanding of hydraulic brake operation and design is basic to 
effective system diagnosis and repair by the track and diesel techni- 
cian. 

Standard The student will identify and understand the design, 
(deration, and component parts of the truck and diesel hydraulic 
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12. llydrauiic Brakes (Continued) brake system. The studem will describe the proper procedure for 

system diagnosis and ike remonnd, disassembly, repair, replacemem, 
and testing cfkydraulic hndoe components in a manner consistent 
wiA accepted industry standards. 



13. Air Brakes An understanding of air-brake operation and design is needed to 

properly analyze, diagnose, improve, and evaluate system and compo- 
nent operations. 

Standard The student will identic* and understand the design, opera- 
tion, and component parts qfthe air^ake system. The student will 
diagnose air-brake system problems. The student will remove, disas- 
semble, repair, replace, and test air-brake components in a manner 
consistent with accepted industry standards. 



14. Wheels and Tires An understanding of the classification and function of wheels and 

tires is needed for correct diagnosis and rspair of wheels and tires by 
the truck and diesel techmciart 

Standard The student will identfy and understand the design, 
operation, and component parts cf wheels and tires. The student will 
diagnose, remove, disassemble, repmr. replace, and test wheels and 
tires. The student will understand the importance of proper s(rfety 
measures taken in compliance with industry and OSHA standards. 



1 5. Steering Understanding the design and function of the steering systems is 

needed for diagnosis and repair by the tnick and diesel technician. 

Standard The student will know and understand the design, opera- 
tion, and component parts cf truck and diesel steering systems. The 
student will understand power steering pumps and actuators, steering 
ends, columns, gears, and the Acherman linkage. The student will 
understand steering alignment and will be able to diagnose, remove, 
disassemble, repair, replace, and test all steering components in a 
manner consistent with accepted industry standards. 



16. Suspensions Understanding the design and operation of the s«;^nsion system is 

funda* .ental to proper diagnosis and repair by the tmck a.id diesel 
technician. 

Standard The student will know and understand the design, opera- 
tion, and component parts of truck and diesel suspension systems. The 
student will diagnose system problems. The student will remove, 
disassemble, repair, replace and test suspension components in a 
manner consistent with accepted industry standards. 



ERIC 



1 / i) 



161 



Fuel System Iftidefslandiiig die design and ftincdon of the fuel system is funda- 

mental to diagnosis and iqxdr by the track and diesel technician. 

Standard The stiukmwUlwukniatd ^design, operaiUm 
componentpans of Oiefiiel sysiem. The smdem will diagnose system 
pn ^)lems. The MdentwiUpetfom fwmal servicing cfUie fuel 
system in a manner consisuniwiih accepted industry standards. 



A basic understanding of proper methods for servicing and adjusting 
the track and diesel fGd system is fundamental to diagnosis and lepair 
in nomial servicing situittions by die track and diesel technician. 

Standard The studeni will identify and understand the design, 
operation, and component parts cf thejuel system. The student will 
diagnose fuel system problems and will remove, disassemble, repair, 
replace, and test fuel system components in a manner consistent with 
accepted industry standards. 



Drivetrain Track and diesel components generating or tnuismitting power to the 

road wheels omistitute the drivetrain. Understanding the design and 
function of the drivetnun is fundamental to diagnosis and repair by 
the track and diesel technician. 

Standard The student will understand the design cf and describe the 
component parts of the drivetrain, including clutch operation, trans- 
missions, and transfer cases. 



Transmissions A knowledge of the types, function, and operation of the track 

transmission is needed for efficient diagnosis and repair by the track 
and diesel technician. 

Standard The student will know and understand the component parts 
and principles of transmission operation. The student will demon- 
strate diagnostic procedures and the removal, disassembly, repair, 
replacement, and testing of the transmission and its components in a 
manner consistent with accepted industry standards. 



Clutch A knowledge of the various clutch types and skill in the operation, 

repair, and maintenance of the trade clutch in modem diesel vehicles 
is required of the track and diesel technician. 

Standard The student will identify ^ various types of truck clutches. 
The student will diagnose clutch malfunctions and remove, disas- 
semble, repair, replace, and adjust clutch components in a manner 
consistent with accepted industry standards. 



Normal Fuel System 
Servicing 



1 nt 



Understandiqg tte iteoty and openiion of die driveline and carrier 
asiembly U ftindnettal to the efficiert dte 
systems by the tnidc and dtead tedncian. 

Standard Theswdeniwmbiawaiidwidenkimiihepr^ 
dri¥e skqfts. their mgularlty oUgnmem, atid phasing; and theprin- 
ciplesqfdHfertnilal units Oh ihemedkMbqf correct assembly and 
adjusmiem. using special man^fiiciurer's equipment in a manner 
consistent with accepted industry standards. 



7.3. Air-Conditioning Understanding air-conditioning principles, component parts, and 

service procedures is necessary for the track and diesel technician to 
property diagnose and repair systems. 

Standard The student will know and understand the component parts 
and principles of air-conditioning. The student will diagnose systems 
and remove and replace air-conditioning components in a manner 
consistent with accepted industry standards. 



24. Airflou Systems Undemanding airflow concoMs and system operation is needed to 

property diagnose and repair airflow systems in an effective manner, 
consistent with industry standards. 

Standard The student mil understand the component parts and 
principles of airflow systems. The student will diagnose, remove, and 
replace airflow components, consistent with accepted industry stan- 
dards. 



The positive displacement Mower is an integral part of the two-cycle 
engine and an optional component for the four-cycle engine. Under- 
standing the theory and prindfries of Mower operation allows for the 
effldent troubleshooting and repair of ttiis system by the track and 
diesel teduiidan. 

Standard The student will identify and understand the component 
parts and principles of the positive displacement Nower. The student 
will diagnose, remove, rebuild, replace, and adjust component parts 
of the blower in a manner consistent with accepted industry stan- 
dards. 



26. l urbochargers The turtxKharger is a volumetric enhancement unit. An understanding 

of its purpose and function is needed for the proper diagnosis and 
repair of diis system by the truck and diesel technician. 

Standard The stt»ient wilt demonstrate knowledge of the theory of 
operation, nomenclature of comi^jnents, and measurement skills 
applicable to turbochargers. The student will demonstrate the ability 
to diagnose maffunctions and make repairs. 
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22. Driveline and Carrier 
Assembly 



25. Po.sitive Displacement 
Blower System 



27. Exhaust Systems 



28, Tune-up 



A well-designed, fite-flowing exhaust system is vital to the q)eration 
of any engine. An undeistanding of design features, components, 
operating function, and repair of exhaust systems is important to the 
(Moper diagnosis and rq>air of these systems by the tnick and diesel 
technician* 

Standard The stisdem wiU know the componem parts and (^rat^ 
principles cfthe truck exhaust system. The student will diagnose, 
remove, and replace exhaust components in a manner consistent with 
accepted industry standards. 



A proper engine tune-up is essoitial if an engine is to operate at fiill 
potential. An understanding of the proper diagnostic procedures and 
use of test equipment is needed by the tnick and diese! technician. 

Standard The student will understand the importance of a properly 
tuned engine. The student will perform all necessary adjustments, 
demonstrate sequential steps taken in diagnosing time-up problems, 
and remove and replace components in a manner consistent with 
accepted industry standards. 



29. Manometers — Mercury 
and Water 



The manometer is an essential too! in the proper tune-up and adjust- 
ment of a diese! engine. An understanding of this tool is impoitant to 
the tmck and diese! technician. 

Standard The student will understand the proper uses of both mer- 
cury and water manometers in the performance of the tune-up and 
adjustment cf various types of diesel engines. 



30. Failure Analvsis — Engine 



Tlie analysis of broken or worn engine parts, of a noise, and of visual 
incongruities is an important aspect in the training of a competent 
technician. An understanding of these skiUs is of great importance to 
the competent truck and diese! technician. 

Standard The student will visually inspect and analyze the cause or 
failure cf defective engine components in a manner consistent with 
accepted trade practices. 



31. Failure Analysis — Clutch 
and Transmission 



Analysis of broken or worn clutch and transmission parts, noise, and 
visual incongmities is an impoitant a^ct in the training of a compe- 
tent mechanic. An understanding of these aspects is of great impor- 
tance to the tmck and diesel technician. 

Standard The student will be able to visually inspect and analyze the 
cause cf failure cf clutch and transmission components in a manner 
consistent with accepted industry standards. 
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^2. Failure Analysis Analysis of broken or wom driveline and differential parts, noise, and 

" Driveline and Differential incongniities is an important aspea in the training of a compe- 

tent truck and diesei technician. 

Standard The student will be able to visually inspect and analyze the 
cause for failure of driveline and d^erential components in a manner 
consistent with accepted industry standards. 



33. Failure Analysis — Brakes Arudysis of broken or wom brake parts, noise, and visual incongrui- 
ties is an important aspect in the trainjig of a omipetent technician. 

Sl^ idard The student will be able to viswdly inspect ant^ analyze the 
cause of failure of defective brake components in a manner consistent 
with current industry standards. 



Analysis of bndcen or wom su«ring parts and of noise a^id visual 
incongruities is an important aspect in the training of a competent 
truck and diesd technician. 

Standard The student will be able to in^ct visually and analyze the 
cause cf failure cf steering components in a manner consistent with 
current industry standards. 



Ai:ilysis of burned out* broken, or wom electrical {Muts by odor or 
visu^J incongruities i" an important aspect in the training of a compe- 
tent tnick and die^cl technician. 

Standard The student will be able to detect electrical problems by 
smell or visual mspection and analyze and correct defective electrical 
components in a manner consistent with curren: industry standards. 



36. Business Practices Documentation, including parts orders, maintenance schedules, and 

work orders, mujt be properly completed. Such documents become 
legal records from which work is performed and invoices art gener- 
ated. 

Standard The student will understand the importance of proper 
documentation on the job, including parts used, time spent, and 
recommended future repairs. The student will be able to maintain 
records in a manner consistent with current industry standards. 



37. Career (juidance ^ comprehensive guidance program is based on the beMef tha* -^11 

students should receive the benefits of a guidance program C: ^ 
to meet their educational, social, personal, and career needs that 
sudi a program should be ui integral part of a school's total educa- 
tional ofTering. 



34. Failure Analysis — 
Steering 



35. Failure Analysis — 
Electrical 
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37. Career (;uidance Wonnnuai^ Standard GuidoiKe servkes wih ^ provided to assist all Students in 

determining their interests, aptitudes, and abilities; in selecting the 
program that meets their career-vocational education goals; and in 
expanding their individual options. 



38. dender Equity A key factor in expanding educational options for all students, and 

preparing them for participation in a technological world is gi^'ing 
students the ability to adapt to the dianging attitudes and trends 
affecting the lives of all students today. 

Standard All students will be portrayed as possessing a full range of 
aptitudes, skills, and emotional expressions. 



39. Leadership All students will have the q)poitunity to participate in the leadenhip 

development activities that aie an integral component of the industrial 
and tedtnology education coiuses and programs. Leadership training 
shall focus on peer-based skills, including the inteipersonal. commu- 
nication, business meeting, and personal business skiUs necessary for 
relating successfully to society. 

Standard Students will develop the ability to plan together, organize, 
and carry out worthy activities and projects through the democratic 
process. 
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Certification Program: 
Engine Repair 



Knowledge of engine (grating princqriies, oomponentai/systems, and 
servicing ledmiques is requited of the competent automotive techni* 
ciaa 

Standard 1 The stiideniwm kiio^ ami imderstatid the pri^ 
components of engine designs and systems and will be able to identify 
and understmd ihe operation of all engine components through a 
comparison of all modern aittomoUve engine designs and systems. 

Standard 2 The student will know and understand the principles and 
components of Ae engine accessory systems and will be able to identify 
and understand the operation of each accessory system and now it 
relates to the opt fotion ofihe engine. 

Standards The stiulent will know and understand the principles and 
components of engine problerfi diagnosis and troubleshooting and 
will be able to identify and understand the proper diagnostic and 
troubleshooting sequence. 

Standard 4 The student will ikr ^ and understand proper practices 
of engine cleaning and will compfChend the reasons for proper 
'engine cleaning. 

Standard 5 The student will know and understand the principles and 
functions cf engine service measuring devices and their proper use in 
the overall engine repair job. 

Standard 6 The student will know and understand the principles and 
concepts of engine assembly techniques, including the proper proce- 
dures fi)r engine prelubrication. 

Standard 7 The student will know and understand the principles and 
functions of starting and break-in procedures and will comprehend 
the importance of proper engine break-in procedures. 



Certification Program: 
Engine Performance 



Knowledge of engine perfonnance principles and related system 
servicing tedmiques enaldes the technician to utKlerstand, check, 
repair, and adjust each system. 

Standard I The student will know and u/Jerstand basic diagnostic 
tests and will demonstrate a knowledge cf proper servicing proce- 
dures. The student will we test eqttipment i md achieve results com- 
mensurate with industry standards and spe :0cations. 

Standard 2 The student will know and understand the principles and 
components of the ignition system. The student will demonstrate the 
diagnosis cf ignition system problems, removal and replacement of 
components, adjustment of components, and testing of the system to 
ensure operation consistent with industry standards and spectfica- 
tions. 

Standard 3 The student will know and understand the principles and 
components cf the spark timing control system and will demonstrate 
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the diagfiosis ^ system problems. The student will demonstrate the 
removal, replacement, and testing of system components in a manner 
consistent with accepted trade practices. 

Standard 4 The student will know and understand the principles and 
components of the carbureted fuel system. The student will demon- 
strate the diagnosis cf carbureted fiiel system problems and the 
removal, disassembly, repair, reassenMy, rq^lacement, adjustment, 
and final testing of system components in a manner consistent with 
accepted trade practices. 

Standards The student will know and understand the principles and 
components of fuel injection systems and will demonstrate the diagno- 
sis of fuel system problems. The student will demonstrate removal, 
replacement, a4/ustment, and final t'^ting of system components in a 
manner consistent wUh accepted trade practices. 

Standard 6 The student will know and understand the principles and 
components of idle speed control systems. The student will demon- 
strate the diagnosis of idle speed control problems and the removal, 
replacement, and testing cf system components in a manner consistent 
with accepted trade practices. 

Standard 7 The student will know and understand the principles and 
components of the fuel vapor control system. The student will demon- 
strate the diagnosis of fuel vapor control problems, and the removal, 
rq>air, replacement, md testing cf system components in a manner 
consistent with accepted trade practices. 

Standards The student will know and understand the principles and 
components cfthe inlet air temperature control system. The student 
will demonstrate the diagnosis cf inlet air temperature control prob- 
lems and the removal, repair, replacement, and testing cf system 
components in a manner consistent with accepted trade practices. 

Standard 9 The studemwiU know and understand the principles and 
components of the intake manifold heat control system. The student 
will demonstrate the diagnosis qf intake manifold heat control system 
problems and the removal, replacement, and tt ^ting of system compo- 
nents in a manner consistent with accepted traae practices. 

Standard 10 The student will know and understand the principles 
and components of the positive crankcase ventilation system. The 
student wiil demonstrate the diagnosis of positive crankcase ventila- 
tion system problems, the removal and replacement of components, 
and testing of the system to ensure operation consistent with accepted 
trade practices. 

Standard 11 The student will know and understand the prirxiples 
and components of the exhaust system. The student will demonstrate 
the diagnosis of exhaust system problems, the removal and replace- 
ment of components, and testing of the system to ensure operation and 
compliance with emissions control standards. 
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Standard 12 Tht student wiU biaw and umkrsmnd the principU^ 
and components cfdie exhaust gas recircutatUm system. The student 
will demonstrate the diagnosis of exhaust gas recirculation system 
problems, the removal, repair, and replacement of components, and 
testing cfthe system to ensure iteration and compliance with emis- 
sions control Mws. 

Standard 13 The student will know and unaerstand the principles 
and components of exhaust gas treatment systems. The student will 
demonstrate the diagnosis of exhaust gas treatment system problems, 
the removal and replacement of components, and the testing of the 
system to ensure compliance with emissions control standards. 

Standard 14 The student will know and understand die principles 
and components of engine-related systems. The student will demon- 
strate the ability to diagnose, repair, replace, and service engine 
system components in a manner commensurate with industry stan- 
dards. 

Standard 15 The student will know and understand the principles 
and components of the diesel engine fuel delivery and glow plug 
systems and will demonstrate the diagnosis of system problems. The 
student will demonstrate the removal, repair, replacement, adjust- 
ment, and testing cf system components in a manner consistent with 
accepted trade practices. ^ 



Certincation Program: 
Manual Drivefrain and Axles 



Manual transmissions and transaxles are major components in today's 
automobiles. Knowledge of components, adjustments, and measure- 
ments is essential for efficient diagnosis and lepair. 

Standard I The student will understand clutch assembly servicing 
and troubleshooting skills. 

Standard 2 The student will understand manual transmission opera- 
tion. The student will disassemble end * ^assemble a gearbox accord- 
ing to factory procedures. The student will demonstrate troubleshoot- 
ing skills. 

Standard 3 The student will demonstrate drivetrain and axle servic- 
ing and troubleshooting skills. 

Standard 4 The student will demonstrate skills in the servicing and 
troubleshooting of several styles of differential and axle assemblies. 



CertiHcation Program: 
Automatic Transmissions/ 
Transaxles 



Automatic transmissions and transaxles are major systems in automo- 
biles. Knowledge of gear system concepts, hydraulics, measurement, 
and repair procedures is essential for proper automatic transmission 
and transaxle maintenance and repair. 

Standard 1 The student wHl demonstrate skill in selected gear system 
principles, including gear ratios, planetary gear operation, and 
power flow. 
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Standard 2 The student will understand selected hydraulic and 
friction element concepts. 

Standard 3 The student will demonstrate the ability to check oil level 
and condition, drain and refiU oil systems, replace filters, and make 
linkage and band a4fustments. The student will understand compo- 
nent inspection when disassetnbling a transmission unit. The student 
will assemble according to factory procedure. 



Certification Program: Incidertoensuictfaepfoperopentkmcf bnd^ 

B rakes technician must undefstand die fundimentals of bakt system (^ra- 

tion, measurement, analysis, and repair. 

Standard I The student will diagnose, measure, and repair brake 
problems. 

Standard 2 The student will understand wheel cylinder and master 
cylinder operation. The student will appreciate the need for brake 
control devices and proper brake fluid mainunance. 

Standard 3 The student will repair brake systems of differing de- 
signs, both drum and disc, in conformance with indjstrial standards. 

Standard 4 The stfident will diagnose power brake problems and will 
make repairs consistent with industrial standards. 

Standard 5 The student will recognize, diagnose, and ^ectively 
repair identified brake system problems. 

Standard 6 The student will understand why drums and rotors 
cannot be turned beyond legally established limits. The student will 
understand why both front drums or rotors must be turned to (^proxi- 
mately the sam^ size 



Certification Program: Understanding vehicle suspension and steering systems is fundamen- 

Suspension and Steering ^ ^ gauging and diagnosing ride quality and directional control and 

in perfonning economical repairs. 

Standard 1 The student will understand the components cf various 
suspension systems, demonstrate the diagnosis of suspension and 
steering problems, and perform repairs in a manner consistent with 
accepted trade practices. 

Standard 2 The student will understand automotive springs. The 
student will demonstrate the diagnosis of siting problems and per- 
form repairs in a manner consistent widt accepted trade practices. 

Standard 3 The student will understand contro' arms and their 
components. The student will demonstrate the diagnosis of control 
arm problems and perform repairs in a manner consistent with ac- 
cepted trade practices. 
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Standard 4 nesmdemwmiuidersumd shock absorbs 

will demonstrate the diagnosis cf shock absorber problems and 

perform repairs in a manner consistent wiA accqned trade practices. 

Standards The stademMiUimderstand Joints and their con^^ments. 
The stitdemwiU demonstrate the diagnosis (f joint problems and 
perform repairs in a manner consisum with accepted trade practices. 

Standard 6 The student will undersumdvarioas steering system 
components. The student will demonstrate the diagnosis cf steering 
system problems and perform repairs in a manner consistent wUh 
accepted trade practices. 

Standard 7 The student wUI understand tires, wheels, bearings, and 
related components. The student will demonstrate the diagnosis of 
related problems and perform repairs in a manner consistent with 
accepted trade practices. 

Standards The student will undei^tand procedures in suspension 
andsuering inspections. The student will danonarate the diagnosis 
cf suspension md suering problems and perform repairs in a manner 
consistent with accepted trade practices. , 

Standa ^d 9 The student will understand and demonstrate the correct 
alignment procedures in a manner consistent with accepted trade 
practices. 

Standard 10 The student will correctly interpret diagnostic charts. 
The student will trouNe^ioot problems in a manner consistent with 
accepted trade practices. The student will also use correct temdnol- 

ogy> 



Certiricaf ion Program: Soi^sticated electronic technology is utilized thmughout today's 

Electricity ai.*^ Electronics automobiles. Knowledge of basic electrical and electronic concepts is 

essoitial for efficient system diagnosis and repair. 

Standard 1 The student will demonstrate skills requiring basic 
electrical principles. The student will understand electronic terms and 
functions, including Ohm*s law, power law, and circuit theory. The 
student will understand the proper industrial use of electronic test 
equipment. 

Standard 2 The student will differentiate among various electrical 
components. The student will understand proper testing techniques to 
apply to electrical components and assemblies. 

Standard 3 The student will interpret and use electrical schematics 
in solving circuit ma^unctions. 

Standard 4 The student will demonstrate die Sb. % necessary to 
perform wiring repairs that meet or exceed industty standards. 
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Standards The snidemyMl understand fumk^ 
semicombictors. The studeni will imderstand semiconductor terms, 
chemical structure, development processes, and theory cf operation. 

Standard 6 The student wOl understand sophisticated electronic 
components. The student will understand electronic functions, appli- 
cations, and the proper testing techniques for electronic components 
and assemblies. 

Standard? The sUtdentyAUundersUtnd the principles cf micropro- 
cessor systems. The student will understand microprocessor terminol- 
ogy and diagnostic medtods. The student witi diagnose computer 
circuit ma^mctions, using techniques consistent witit industry 
standards. 

Standards The student will understand the construction, operation 
principles, and testing pre: ^es related to automotive batteries. 

Standard 9 The student will undersuuui charging system principles 
and components. The student will use chargii^ system knowledge to 
develop die skills to diagnose, remove, disassemble, repair, and test 
charging system components in accordance with industry-developed 
methods. 

Standard 1 0 The student will understand starting system principles. 
The student will demonstrate skills required to diagnose, remove, 
disassemble, repair, and test starting system components, using 
methods approved by manitfccturers. 

Standard 11 The student will understand ignition system principles 
and components. The student will perform scheduled ignition system 
maintenance, replacement, adjustment, disassembly, and repair 
operations in accordance with industry standards. 

Standard 12 The student will know and understand the principles 
and components of the modern electronic fuel system. The student will 
demonstrate the ability to diagnose maffunctions and to test, disas- 
semble, adjust, and repair or replace fuel system components in 
accordance wi^h mamrfacturers' specifications. 



All vehicles have heaters and 80 percent.also have air-conditiiming. 
Air-conditioning is one of the most popular automotive accessory 
selections. An understanding of air-cmditioning and heating funda- 
mentals is necessary to the development of a technician's diagnostic 
skills. 

Standard! The student will understand the nature and behavior cf 
heat. The student will know the rules governing the behavior cf 
liquids and gases. 

Standard 2 The student will inspect, diagnose, and repair conations 
leading to or causing cooling system malfunction. 



Ccrtirication Program: 
Automotive Heating and Air 
Conditioning 
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Standards VtestudetUwiU describe bask heating and cooUng 
system operation. The student will identify and stau the purpose of 
each component necessary to a basic heating or cooling system. 

Standard4 stiidemyMl identify and state the purpose of system 
components manMfacturedfor 'use in a variety of automotive air- 
conditioning ai^Ucations. 

Standard 5 The student will property connect, operate, test, and 
service air-conditioning equipmeni. The student will conduct perform- 
ance tests and identify normal system operating conditions. The 
student will evacuate and recharge an air-conditioning system. 

Standard 6 The student will identify and test vacuum-operated 
components used to control heating and air-conditioning systems. 

Standard 7 The student will identify and test electrically operated 
components used in air-conditioning control and sensing circuits. 

Standards The student will Identify and use the ^cialtot^ used in 
servicing a variety cfair-condUioning systems. The student will scfely 
perform service and repair of systems, using R-12 underpressure. 

Standard 9 The student will determine necessary test proced tres, 
gauge interpretations, and Visual indications to isolate drfective 
componenits. 

Standard 10 The student will repair or replace components of the 
air-conditioning system in accordance with industry standards. The 
student will estimate repair times. 
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Certincation Program: Thiity-five million automobiles enter cdlision-repair shc^ eadi year 

Collision Repair ^ ^^^^ repairs. An understanding of modem practices of 

^ collision rq)air is essential to meet industry standards. 

Standard I The student will pass a state-certified safety test witii a 
IQO percent score. The student will understand the proper use of fire 
extinguishers and basic first aid. The student will know the basic job . 
description of a collision uchnician and the high standards required 
in a class A body shop. The student will d^ne the Vocational Indus- 
trial Clubs cf America (VIC A) and describe haw participation in 
VIC A can play a ro^e in career development. 

Standard! The smdent will understand the English and metric 
measui ement systems. The student will understand the importance of 
applied mathematical skills on the job. 

Standards The student will know and identify hand tools. The 
student will demonstrate proper and safe tool selection for collision 
repair iteration" and the proper maintenance, care, and storage cf 
hand tools. 

Standard 4 The student will know the operating principles qf power 
tools and their proper and safe application. The student will know 
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pr(^ malntenMce procedures for electrical, air driven, ami kydrau- 
Uc tools. 

Standards The studemwlU luiderstandwebUng stfety anddemon- 
strate sm in the use if m^etylene and MK welders. The 
will know how io weld higk-sirength sud and will befamUiar wiOi 
the Interindustry CouncU on AMmidbile Repair (ICAR) welding 
cert^ation program. The student will undmkmd the plasma cutter. 

Standards The student will understand steel allays and how they are 
produced The student wiU know how the structure qf die steel 
changes when panels are formed from flat, soft steel. The student will 
identify protective coatings put on steel in the factory, haw tkey 
protect, and what sqfety precautions shouldbe taken when working 
with coatings. 

Standard? The student will know and understand the procedure for 
the renwval and repair €f various botfy dents. The student will dem- 
onstrate skill in the repair cf damages both directly accessible and 
inaccessible. du>se in which die meiai has been stretched, and diase 
occurring on structural ridges. The student wUl understand die tech- 
niques for removid and replacetneni ofwdded panels, door skinning, 
and sectioning. The advanced student wiUdemonstrau die finesse 
requi red in shrinking aluminum panels. 

Standards The student will know various types qf plastic fillers, 
their proper appUcadon. and related proper toots to use. The student 
will idetitify d^erent structural plastics and the proper repair tech- 
niquts for each type. 

Standard 9 The student will understand various auto body parts and 
types of construction. The student will understand die reasons for die 
dras.lc changes that have occurred in auto body engineering. The 
student will analyze danage patterns and correct die damage. 

Standard 10 The student will use special equipment, such as Jig 
systems, centring gauges, and laser systems, in die detection and 
correction of collision damage. The student will know what tools to 
use and die stqhby-step procedure for removing, nfitting, and 
aligning parts to original factory spec^ations. 

Standard 11 The student will understand d^ering types cf suspen- 
sion systems and die basic fiuictton of each component. The student 
will understand various suspension adjustments and front-end align- 
ment. The advanced student will perform a rear-end alignment. 

Statidiird 12 The student will remove and r^ interior trim, seats, 
carpeting, and panels. The i dvanced student will remove and refit 
windshield glass and side window glass and will demonstrate die 
proper use cf rubber gaskets, seals, and gbtes: 

Standard 13 The student will properly remove and install outer 
engine components, die engine itse(f, and related electrical compo- 
nents. The student will understand various pieces vf electrical test 
equipment and troubleshoot common electrical nuiffunctions. 
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Standard 14 The student witt prepare a personal data sheet outlining 
academic and vocational educational training and related work 
experience. The student wiU prepaie an en^layment appUcatian. 
giving particular attention to neatness and accuracy. The student will 
understand appropriate personal appearance and grootnlngfor em- 
ployment interviews. 

Standard 15 Guidance services wUl be provided io assist all students 
in determining OiOr interests, aptitudes, and abUitles; in selecting the 
program that meets their career-vocational preparation goals; am^ :n 
expanding their individual options. 

A compidiensive guidance program is based on the belief that all 
students dmdd receive the benefits of a guidance pfogrm designed 
to meet their educational, social, personal, and career needs and duit 
sud) a pfogram should be an integral pan of a sdiool *s total educa- 
tional offering. 

Standard 16 All students will be portray^ as possessing a full range 
cf aptitudes, skills, and emotional expressions. 

A key factor in eiquaiding educational options for all students and 
preparing them for participMion in a tednolo^cal world is giving 
students die ability to adq)t to the changirig attitudes and trends 
affecting the lives of all students today. 

Standard 17 Students will develop the ability to plan togeOter. orga- 
nize, and carry oat worthy activities and projects through ^ demo- 
cratic process. 

All students will have the opportunity to paiticipate in thr leader^p 
development activities that are an tnlKgnd component of the industrial 
and technology education courses and programs. Leadership training 
shall focus on peer*based skills, including the interpersonal, commu- 
nication, business meeting, and personal business skills necessary for 
relating successfully to society. 



Fundamentals and procedures used in automotive refinishing must be 
understood by the competent technician in order to participate eco- 
nmnically in this fidd. 

Standard 1 The student will understand the proper use of fire extin- 
guishers and basic first aid. The student will understand the basic job 
description of a collision technician and the high standards required 
in a class A body sht^. 

Standard! The student will understand haw to clean a spray gun 
property after every paint operation. The student will understand the 
construction ^ suction-feed and pressure-feed guns and how the guns 
function. The student will disassemble and reassemble spray guns and 
will understand the purpose of various designs. 

Standard 3 The student will understand th^. "wh/' behind every 
refinishing step, product, and procedure. The student will understand 



Certification Program: 
Refinishing 
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why paimflntshesfaU ami hew patm application is controUedty the 

paifiier. The studeniwUl develop mawal skills ihroug 

practice, 

Standard4 The sOidemwiUknoi^aiidumkniami the operation^ 
componems of spray painting equipmeni and facilities. The student 
will understand which respirators are appro^ and what type cf eye 
protection to use. The student will understand the operation and 
maintenance cf the transformer and compressor. The student will 
properly service spray booth filters and paint arresters. 

Standard 5 The nudent will examine and analyze finished surfaces to 
determine the type and extent (^surface preparation required. The 
student will learn what constitutes a proper or a poor surface condi- 
tion, 

Standard6 The student will know and understand the proper solvent 
selection, mixture, and use, taking into account paint, surface type, 
and the ambient temperature and humidity. 

Standard? The student will biow and understand what undercoats 
are made cf, how to select aprt^r undercoat, when to appfy die 
undercoat, and haw to verify that the substrate surface is properly 
prepared before q^plication. 

Standards The studentwiUknow and understand the importance cf 
proper surface preparation and cf keeping tools and materials in 
good order The student will understand the importance (^following 
manufacturers' instructions. The student will use paint grcphs and 
viscosity cups and will perform accurate liquid measurement when 
combining paints and solvents far refinishspraying. The student will 
learn to estimate r^nishing costs. 

Standard 9 The.student will know and understand factory recommen- 
dations for painting panels on new and used cars. The student will 
prepare the surface; mask, thin, or reduce die color; and paint both 
sectional and complete panels. The student will use reverse masking . 
in sectional painting and will be proficient in the color<oat and 
clear<oat paint systems. 

Standard 10 The student will make successful spot painting repairs. 
The student will appreciate the value cf continued patience and 
practice in devek^ing spot painting skills. 

Standard 11 The student mHU know and understand procedures and 
systems vied in matching solid and metallic colors. The student will 
understand die value cf having an eye examination to detect color 
blindness or other physical inability to determine proper color match. 

Standard 12 The student will identify and correct common paint 
condition problems, such as the tffects of ultraviolet rays, environ- 
mental problems, and chenucal reactions. 

Standard 13 The student will identify various types of interior and 
exterior plastics found in automobiles. The student will refinish 
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plastic materials JoUawing accepted industry and manufacturer 
standards. 

Standard 14 The studentwiUiden^ and remedy rust conditions. 
The student will learn procedures for preparing metal to retard 
oxidation. 

Standard 15 The student wiU bum and understand the harn^ 
^fects of ultraviolet rays, humidiiy, temperature extremes, industrial 
polbttion, salt air, calcium chloride (road salt), and other chmicals 
on automobile finishes. The student will learn the proper appUcaOon 
of various cleaning agents and protective materials on stainless steel, 
chrome-plMd steel, anodizedtduminum, vinyl, bright metal, and 
plastic conMnations. 

StandardlS The student ^fAU prepare a personal data sheet ouOMng 
academic and vocational training and related work experience. The 
studemwiU prepare emidoymemapplicatiom with particul^ 
tion to neatness and accuracy. The student will appreciate the impor- 
tance cfappropriau personal appearance and grooming in preparing 
for an etnploytnent interview. The studet^ will participate in practice 
interviews. 

Standard 17 The stUent will know English system and metric units 
of measurement. The student will correctly and appropriately apply 
mathematical skills in auto rtfinishing operations. 

Standard 18 Guidance services will be provided to assist all students 
in determining their interests, aptitudes, and abilities; in selecting the 
program thta meets their career-yocational education goals; and in 
exj^tndlng their individual options, 

A conqHehensive guidance piogntm is baaed on the belief dial all 
students should receive the benefits of a guidance program designed 
to meet their educational, social, permud, and caiter needs and that 
such a program should be an integral part of a school's total educa- 
tional ofTering. 

Standard 19 All students will be portrayed as possessing a full ranr^ 
of aptitudes, skills, and emotional expressions. 

A key factor in expanding educational options for all students and 
I»tparing them for participauon in a technolo^cal woild is giving 
smdents die ability to adapt to the changing attitudes and trends 
affecting the lives of all snidents today. 

Standard 20 Students will develop the ability to plan together, organ- 
ize, and carry out worthy activities and projects through the demo- 
cratic process. 

All students will have the opportunity to participate in the leadership 
development activities that are an integral componmt of the industrial 
and technology education courses and programs. LerJership training 
shall focus on peer-based skills, including the interpersonal, commu- 
nication, business meeting, and personal business skills necessary for 
relating successfully to society. 
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Power, cneisy. md tmspoitation technology standards integrate 
academic core sidUs, including: 

Language Arts 

• Using vocabulary words in context 

• Reacfiqg in context 

• Developing Usto^qg sidlls 

• Developing (Mil pitaeniation skills 

• Comedy inieipretiiig industry standards 

• Discussing technical infbimation and writing repom i^ 
appropriate technical lenns 

Mathematics 

• Using oonccyts of gcom^ry to understand and solve proMems of 
engine operation 

• Inoofporatingfnctions,drnmals,andEi^sh^ 

of measurement when perfoiming mathematical operations in die 
use of tools and equipment 

• Computing parts costs, labor costs, total costs, profits, and loss 

• Computing rotational angles with respect to timing and sequencing 

• Using mtthematical nttios widi applications to drivetnun CY)erations 

• Comparing measured test results against manufacturer specifica- 
tions to d^ermine needed repairs 

• Understanding geometrical steering concepts, including caster, 
camber, and toe-in on front ends 

• Calculating horsepower, torque, shear force, and related drive-train 
characteristics 

Science 

• Studying and measuring mechanical power and force 

• Understanding forces and dieir effects on matter 

^ Understanding diat eneigy has been described as die ability to do 
work 

• Understanding prindfdes of leverage, torque, heat, electricity, 
magnetism, and pressure 

• Understanding dieories of volume, temperature, and pressure 

• Learning the differences between heat and temperature 

• Understanding die relationship of mp -^tic forces, electrical 
currents, and electrcxragnetic inducuon 

• Understan ig die physical-science concepts of static inertia, 
dynamic ineitia, omibustion, force, torque, atomization, volume, 
compression, horsqwwer, gravity, velocity, energy, power, vac- 
uum, and atmos|4ieric pressure 

• Studying friction and lutMicants 

• Understanding and iq)idytng the Venturi principle 

• Apfdying Boyle's law 

• Knowing the princi{des of hydraulics and pneumatics 

• Studying the nature of liquids and gases 

• Understanding thermocouple operating principles 
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• Studying Dasic pump and valve princi|de$ 

• Studying the principles of stress, tension, load, and springs 

• Understanding the environmental requirements applied to exhaust 
systems 

Histo/y-Social Science 

• Studying major events in the development of power and energy 

• Learning important chronological elements in the developmem of 
hydraulic power 

• Studyingtheinfluencethattools, machines, power, and oieigy 
have had on ecoix)mic and social growth and change in America 

• Analyzing and evaluating the development of nuclear power and 
related social and environmental ramifications 

• Exploring the historical development of unions and professicmal 
and trade associations 

• Tracing the history of consumerism in the United States 

• Studying technological advances in the automotive industry and 
their influences on society 

• Understanding how schematic illustration has become a universal 
language, affecting intercontinental business relations 

Visual and Performing Arts 

• Studying the role that design and aesthetics play in the manufacture 
and marketing of products 

• Using artistic skills and production techniques to create aesthetic 
automotive finishes and designs 



Visual Communications 
Technology: Drafting 

Regardless of their future choices* persons living in today's 
environment must be aware of the technical fields and their relation* 
ship to eveiyday life. The technical .world employs drafting as its 
primary means of communication, and it depends on visual communi- 
cations that affect virtually eveiy walk of life. 

In the past, a person could function adequately in the worid of 
woik with only one skill. Today's technology requires a worker to 
have multiple dulls and to continually upgrade existing skills or ac- 
quire new skills in order to compete. 

The model curriculum staridards described in this section, 
''Visual Communication Technology: Drafting/' cover the develop- 
ment of drafting skills and integrated skills from the very general or 
exploratoiy to the occupationally specific. 

Contents 

1. Reprographics 

2. Piping Drafting — Introduction 

3. Structural Drafting— Introduction 

4. Topography Drafting— Introduction 

5. Computer Operations/Safety 

6. Computer-Ai<ted Drafting 

7. Basic Entity Creation 

8. Entity Modification And Editing 

9. Screen Control Commands 

10. Dimensioning Techniques (CAD) 

11. Symbol Libraries 

12. Attributes 

13. Three-Dimensional Drawings (CAD) 

14. Hotting 

15. Systems Drafting 

16. Drafting Orientation/Safety 

17. Career OrientaticHi in Drafting 

18. Graphic Language 

19. Care and Use of Tools and Equipment 

20. Measurement 

21. Lettering 

22. Gecmietry of Drafting 

23. Multiview Drafting (Orthographic) 

24. Sketching 

25. Beginning Reproduction of Drawings 

26. Dimensioning 

27. Manufacturing Processes 

28. Sectioning 

29. Pictorial Drawing 

30. Primary Auxiliary Views 
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31. Fastening 

32. Mechanical Drafting Orientatior^^afety 

33. Review/Cbmpetency Exam— Mechanical Drafting 

34. Sheet Metal Development 

35. Secondary Auxiliary Views 

36. Descriptive Gecmietry 

37. Assembly Drawings 

38. Tolerandng 

39. Geometric Tolerancing 

40. Metric Dimensioning 

41. Mechanical Drafting Careers 

42. Inking 

43. Welding Drawing 

44. Graphic Communication System 

45. Pictorial Assemblies 

46. Woiking Drawings (Production Drawings) 

47. Architecture— General Infomnation/Safety 

48. Architecture— An Overview 

49. Architectural Drawing Procedures 

50. Architectural Symbols 

51. Design Ccmcepts 

52. Arca Planning and Room Designs 

53. Architectural Reference Data 

54. Architectural Floor PL.is 

55. Schedules (Door. Window. Finish) 

56. Architectural Electrical Plan 

57. Construction Practices 

58. Architectural Elevations 

59. Architectural Site Plan 

60. Foundation Plan 

61. Building Details 

62. Interior D^ls 

63. Architectural Pictorial Drawing 

64. Electronic Drafting— Orientation/Safety 

65. Electronic Drafting— Media. Tools 

66. Electronic Drafting— ottering 

67. Electronrc Components 

68. Electronic Symbols and Abbreviations 

69. Electronic Drafting References and Standards 

70. Block Diagrams 

71. Schematic Diagrams 

72. Qxinection/Wiring Diagrams 

73. Cable or Interconnect Diagrams 

74. Logic Diagrams 

75. Printed Circuits 

76. Primed Grcuit Artwork 

77. Chassis Drawing 

78. Technical Dhistration Grientation/Safety 

79. Review (Technical Illustration) 

80. Technical Illustration Careers 

81 . Introduction to and Use of Drafting Aids and Materials (Techni- 
cal Illustration) 
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82. Freehand Technical Sketching 

83. Types Of Pictorial Sketching 

84. Layout and Oonstniction Methods 

85. Isometric Drawings— Technical Illustration 

86. Career Guidance 

87. Gender Equity 

88. Leadership 
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1 . Reprographics Repiographics— the various processes used to itproduce drawings- 
constitutes an integral pan of any dnJting program. Understanding 
the fundamental princifries of rqmgraphics and how reprographics 
inierfaoes with drafting production in industry is essential fin* all 
diafters. 

Standard The stiuUniwiU understand the various meth^ 
maurtals used in reprographics. He or she wiU use this knowledge to 
reproduce original drawings by employing the materials and methods 
best suited to the original drawing and its final use. 



Almost every conceivable fluid is handled in pipes during its produc- 
tion, procesfHng, tranq^rtaticm, utilization. Pipiiig is also used 
extensively in hydraulics and pneumatics and is a stnictursl elemm 
in columns and handrails. F6r these itascHis drafters and engineers 
must have {riping drafting skills. 

Standard The student will understand pipe drafting and its varied 
uses and will demonstrate the ability to produce pipe drawings 
accurately. 



2. Piping Drafting — 
Introduction 



3. Structural Drafting— Structural drafting is the ba^c language of the engineering {Mofession, 

Introduction ^ construction industry, and structural fabricators. The training of 

stnictund drafters is vital to these professions. 

Standard The student will understand the preparation cf design and 
working drawings for buildings, bridges, tanks, towers, and oAer 
structures. 



4. Topography Drafting — Topography drafting is the process of recording the features found on 

Introduction ^ evth's surface. Scientists, civil engineers, tran^rtation systems, 

and the military all require accurate tcyogr aph ic mq)s. 

Standard The student will understand and be able to demonstrate the 
skilb necessary to draw accurate topographic maps. 



5. Computer Operations/ Computer use in industry requires a knowledge and understanding of 

Safety various operating systons and software. Em(doyers are seeking 

apiriicants who have basic skills in problem sdving* conceptualizing, 
and applying various computer systems and standard software padc- 
ages to tiieir particular industries. 

Standard The student will demonstrate Ote application of two or 
more operational computer systems and their associated scftware. 
The student will be able to apply the functions and to tronbleshoot 
common operational problems. 
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6. Computer-Aided Drafting 



Computer-aided drafting (CKu) is the application of computer 
tectmology to reduce ttie tedious and repetitive tasks associated with 
drafliilg, aUowing die drafter to be more productive, creative* and 
responsive to die needs of business and industiy. The drafting indus- 
try is nfMly converting to eomputer*aided dndting. Present-day 
tedmology requires die application of basic sidlls in conceptualizing, 
setting iq) data fileSt intenicting witti CAD software, and plotting 
Orthograde and isometric drawings. 

Standard The studefUwiUdemnstraie a bask knowledge cfc^ 
puter-aided drqfting (CAD) and the abiliiy to use approprUue tech- 
niques and procedures finr the care and use of hardware and software 
to produce a series of orthographic and isometric dra^gs. 



7. Basic Entity Creation 



All comideted drawings are developed from basic entities such as 
lines, curves, arcs, and rectan^es. Crucial to the production of 
accurate detailed drawings is the ability to use a sequential pattern to 
develop precise basic entities that include Cartesian coordinates, polar 
coordinates, and absolute and relative input Also cnicial is the aMlity 
to calculate accurately to multi{de decimal places. 

Standard The studeniwitt understand the importance of developing 
precise basic entities and will demonstrate the ability to produce 
accurate drawings, using computer techniques and procedures. 



8. Entity Modification and 
Editing 



Computer-aided drafting editing routines are required to manipulate 
individual entities and shapes to fbnn com{4ex drawings. 

Standard The studentwill understand thefimction of editing com- 
mands andwill demonstrate the ability to use edit commands to 
produce accurate drawings. 



9. Screen Control Commands 



The c(Nnputer graphics system draws in real ooordiiuttes. The monitor 
size limits die viewing area and necessitates die movement and 
manipulation of geometric shapes to develop accurate drawings. 

Standard The student will dmonstrate an understanding qfxoom, 
pan, views, layers, color units, limits, windows, grids, snaps, and 
command functions. The student will demonstrate the ability to 
manipulate geometric entities on the monitor and to produce a 
drawing. 



10. Dimensioning Techniques 
(CAD) 



A dimensioned drawing is required to produce a finished produa. 
Computer-aided dimensioning techniques must follow specific 
standards and applications, and an understanding of these techniques 
is essential to the operator. 

Standard The student wiU understand the proper use cf American 
National Standards Institute (ANSI) standards and architectural 



134 



i9S 



10. Din. ^sioning Techniques 
(C\0) (ContinutJ) 



Standards and dmonstrate the ability to represent dimensions prop- 
erty. 



1 1. Symbol Libraries Symbols of olgects ttiat are used repeatedly can be drawn <mce and 

then sUHod in separate odls in a computer library. The symbols can 
be recalled fnmtfielibntfy data base and placed as desired without 
the need to redraw Aem. 

Standard The student will understand the proper use and develop- 
ment cfsymM libraries and y^Udemonstrau die abiUty tome thm 

in developing a drawing. 



12. Att ibutes Attributes are attached to symbols to provide related technical infor- 

mation. The infimnation can later be extracted dirough a daU base to 
provide complete tabulations and technical data related to the draw- 
ing. 

Standard The student will understand the development, use, and 
outcome cfan attribute file and demonstrate the ability to provide a 
bill cf materials. 



13. Three-Dimensional Three-dimensional drawings are produced in real coordinates and are 

Drawings (CAD) used as an engbieering design tool. Routing the objea allows view- 

ing of all sides in tnie size and shape. 

Standard The studentwill understand the use ofX. Y.andZaxesin 
three-dimensional development and will demonstrate die ability to 
produce accurate drawings. 



1 4 Plott i ng Plotting is required to produce hard copies of drawings generated on a 

CAD system. Drawings must be plotted to accepted industry scales 
and dieet sizes. 

Standard The student will understand the proper technique of scaling 
and plotting to proper size and will be able to demonstrate that ability 
by plotting industry-quality drawings. 



15 Systems Drafting Systems drafting involves the use of multiple overlay **pin registered** 

drafting, integration of CAD multi|de oveilays registering with hand 
drafting methods, photocopying and photo dnftingt cut-md-paste 
work, and r eprogr ^ ) hi cs techniques and any otiier method that will 
qmd the production and improve the clarity and readability of a final 
production drawing. 

Standard The student will understand the meOuxis and materials 
used in systems drafting and will use this knowledge to produce find 
production drawings. 
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16. Drafting Orientation/ 
Safety 



Orientation is the i»ocess of informing the students of course goals, 
objectives, icquiitments. room anangementt equipment* and safety 
rules. It covers both cognitive and motor sidll expectations. 

Standard The student will understand the course direction and the 
need far assessing and evaluating his or her work and will under- 
stand the expectations far classroom control and safety. 



17. Career Orientation in 
Drafting 



Understanding the career possibilities, die educational inograms for 
attainii^ die careers, and die procedures in applying for a job are 
essential to die student 

Standard The student will understand tite educational quaVfications 
and levels on die drafting career ladder and will be able to demon- 
strate the ability to write a resume and complete a Job application. 



18. Graphic Language 



Understanding die history and the development of die drafting 
profession helps die student plan for future drafting and computer- 
aided drafting/computer-aided manufaouri^g (CAD/CAM) develop- 
ments. 

Standard The student mM understand the history of drafting as a 
grcphic language, will be able to identify early drafting tools and 
implements, and will understand why CAD/CAM is preset!^ used. 



19. Care and Use of Tools and 
Equipment 



Understanding the nomenclature, use, and care of the tools necessary 
to create die product is fundamental to die field of drafting. 

Standard The student will understand the correct names and uses of 
drafting equipment, wi^^ be familiar with the media used in complet- 
ing a drawing, and will understand the proper drafting techniques. 



20. Measurement 



Measurement accuracy is essential to die field of drafting. A practical 
understanding of dimensions, units of measure, and measurement 
systems is necessary for proficiency in communications. 

Standard The student will understand the importance of measuring 
systems and the measuring instruments involved in drafting and 
related fields. The student will develop the use effractions, decimals, 
and metrics in measurement units. 



2h Lettering 



Lettering is a fundamental requirement of die drafting industry. 
Understanding die application of luring and having die ability to 
letter are basic requirements. 

Standard The student will understand the importance cf quality 
lettering and will demonstrate the ability to letter, using appropriate 
techniques and procedures. 
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22. Geometry of Drafting 



Understanding geometric cmstniction is a basic requiremoit of 
drafters. 

Standard ThestudemwiUwidersumdgeomtric constrM 
mathematical background. 



23. Multiview Drafting 
(Orthographic) 



Ofth(^gn|)hic projection is the basic drafting visualizatioa 

Standard The student will he able to identify and use correctly the 
alphabet cf lines and will execute an object graphlcaUy. using the 
projection technique. 



24. Sketching 



Freehand sketching is a fundamental skill used in developing con- 
cepts and in oommunicatiiig ideas. 

Standard The student wiU be able to produce well-propordoned and 
easily understood sketches. 



25. Beginning Reproduction 
of Drawings 



Products of a drafting depaitment are copies of drawings that can be 
distributed to those needh^ die inft)nnation. 

Standard The student will understand the need for clear drawings 
and be able to nutke rq>roductions. 



26. Dimensioning 



Dimensi(ms are required features on drawings, and ttie drafter is 
responsiUe for tfie correct ^splication of dimensioning procedures. 

Standard The student will understand basic dimensioning practices 
and will incorporate their correct use on drawings. 



27. Manufacturing Processes 



28. Sectioning 



Economical product design and production depend on the drafter's 
knowledge of terms* (Hocesses, and the specificaticms used in manu- 
focturing. 

Standard Thr student will understand the importance (fmanirfactur- 
ing processes in the design of objects. 



The use of section views to reveal hidden detail is standard practice in 
the drafting industry. A thorou^ understanding of sectioning prac- 
tices is essential for dear uiteiimtation of drawings. 

Standard The student will understand and incorporau section views 
and cutting planes to clarify Mdden features cf objects on drawings. 



29. Pictorial Drawing 



Pictorial drawmgs are used throughout the drafting industry to help 
people visualize three-dimensi(mal objects. They are also used in the 
visual presentation of products. 
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29. Pictorial Drawing (Continued) 



Standard The student will be able to draw objects accurately in 
pictorial formai. 



30. Primary Auxiliary Views 



Auxiliary views tit a neoessaiy adjunct to regular orthographic 
projectioa They are used to show surftces of an objea that ait not m 
a standard 9(Wcgrec viewing plane. 

Standard The student will understand haw auxiliary views ve 
projected and will be able to demonstrate the ability to devtu^ 
accurate auxiliary views cf objects. 



31. Fastening 



The use of ftoeners and welded joints is an integral part of most 
manuftcturing processes. The correct representation of these features 
is an essential part of the drafter's job. 

Standard The student will understand the representation cf common 
methods cf fastening objects togedier and dmonstrate these methods 
on completed drawings. 



32. Mechanical Drafting 
Orientation/Safety 



Mechanical drafting orienution is the process of infonning students 
of course goals, objectives, and requirements. 

Standard The student will understand the basic course requirements, 
the method cf student evaluation, the general objectives, class proce- 
dures, and course content, including safety information. 



33. Review/Competency 
Exam — Mechanical 
Drafting 



A review and comidete examination is vitally important fox evaluat* 
ing the student fox placement in the pmptx drafting course. 

Standard The student will understand Ae general competencies 
examination, will complete practice test problems, and will draw 
orthographic projections. 



34. Sheet Metal 



Sheet metal development is the method of graphically developing 
various patterns and shapes ft>r industrial processing. 

Standard The student will understand die importance cf accuracy in 
sheet metal develi^pment and wtU demonstrate the proper layout 
method for development drawings. 



35. Secondary Auxiliary Views 



The drawing of a secondary auxiliary view is employed to determine 
the length of lines and shapes of surfaces not norma! to a selected 
{dane of projection. 

Standard The student will understand the visual concept of haw and 
when to place the auxiliary rrference plane, will be able to visualize 
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35. Secondary Auxiliary Views 
(Continued) 



the projection from ihe sUmied surface, and will be able to simply 
drawings through use auxiliary projection. 



36. Descriptive Geometry Descriptive geometiy is n impoitsm segment of the drafting indus- 

try. Undentwdim ihe appUcstion of descriptive geometiy fundamen- 
tals to drafting problems is a vahuMe asset 

Standard The studemwill understand how to visualize, structure, 
form, design, and geometrically define objects. The student will 
understand die importance ofordiograp 4c projection. 



37. Assembly Drawings Assembly drawings provide the means of viewing how parts fit 

together 

Standard The student will understand die types and purposes of 
assembly drawings. 



38. Tolerancing Tolerance is the total amount of allowaUe variation in the specified 

size, fbnn, or location of a featuie or a pan ftom ttuit stated on the 
drawing. An understanding of how parts ait made imeichangeabie by 
size control and die ability to qpply toleruioes, fits, and aUowatiues 
are essential for interchangeable manufacturing. 

Standard The student will understand tolerancing methods and 
demonstrate die ability to apply fits and allowances between mating 

parts. 



39. Geometric Tolerancing Geometric dimensioning and tolerancing are means of q)ecifying 

engineering design and drawing requirements with ttspect to actual 
ftinction and relationship of part features. They ensure the most 
economical and effective production of parts. 

Standard The student ¥dll understand and q)pfy geometric and 
related symbols on drawings with respect to die parts function and 
design intern, in accordance with dimensioning and tolerancing 
standards. 



40. Metric Dimensioning Most nations use the m^c measuring system, and most of world 

production and trade is measured in metric units. Many multinational 
corporations based in the United States have overseas plants that use 
metric measuitments, and thm will be a growing demsnd for drafters 
trained in the SI (Systtaie International d*Unitte) metric system. 

Standard The studemwUl understand and apply metric dimensioning 
to drawings, using die current standards cfdbnensioning and toler- 
ancing. 
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41. Mechanical Drafting A variety of jobs are availal)le m the drafting hdd. Many students are 

Careers ^ of the opportunities in mechanical drafting, and the purpose 

of this unit is to iderttify various types of jobs associated with me- 
dianical drawing* 

Standard The studeni will develop an IndivldiuU career plan, re- 
search and list the Job level desired, fill cm an employment appUca- 
tion, prepare a resume, and compile a portfolio qf drawings appli- 
cable to the selected field qf employment. 



42« Inking Mioofilm storage and rqxoduction of drawings demand good, clear 

original drawtoigs. This demand has stimulated the irKiodiMion of 
new and improved inking pens, maierials, and mediods. Governmen- 
tal agencies and many large firms require that all drawings be inked. 

Standard The student will demonstrate the ability to prodiice ink 
drawings Aat coriform to current industrial standards. 



43. Welding Drawing Welding is the process of heating and permanently fusirig metals. 

Increased use of welding by industry has placed an increased demand 
on the drafter to use correct welding symbcris. 

Standard The student will demonstrate the MUty to produce draw- 
ings showing die types, sizes, and Uxadons of welds, using welding 
symbols in accwdance wiA current industry standards. 



44. Graphic Communication The vari^ and sophisticadon of equipment, die volumes of drafting 
System standards, the technical rutturt of materials, and tfie complexity of 

storage and reproduction of drawir^ requires an awareness of the 
various types of drafting performed ii« industry today. 

Standard The student will read and prepare technical rqM^; 
understand and demonstrate the use of drqfttng standards; and gmn 
insight in drawing-storage systems, systems drqfUng, computer-aided 
drafting, and cotfiguration management. 



45« Pictorial Assemblies Pictorial assemblies are used in all areas of engineering and science. , 

The drawings form an integral part of the technical and service 
manuals for machine tools, automobiles, maddnes, api^iances, and 
most manufactured products. They are used to show how parts fit 
togedier and the steps nc '^cssary to com(dete the product on an 
assemtdy line. 

Standard The student will understand the structure, components, 
types, and applications of pictorial assemblies and demonstrate the 
ctoiUty to construct a pictorial assembly. 
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46. Working Drawings 
(Production Drawings) 



Tte manufKtuie and assembly of lU penoimide objects is accom- 
plished using woridng dnwingi provided for each pixxhict 

Standard The student will undiarsumd Ihe makeup of a working 
drawing and Us pkKe in Ike mam^facmring process, Th^ 
demonstrate the abUtty to complete the various types of working 
drawings, using approprlase Une worit, symbob^ and standards. 



47. Architecture — General 
Information/Sarety 



It is necessary thai the student be aware of die expected outcomes and 
competencies that will be acquired upon completion of this coufse. 

Standard Th^ student will understand the basic course requirements, 
the method of student evabmtlon, the general objectives, class proce- 
dures, and course content. 



48. Architecture — An 
Overview 



An overvic iv of the historical development of aiddiectunl styles and 
difleient drawing types is important to te prospective empkqfee in 
aidutectum, as is «i awaienessof the various ardiitectund career 
fields. 

Standard The student will be able to dfferenttate between the 
various architectural career fields and their roles In the Industry, The 
student will understand the historical developmem qf ardUtecture, 
incbuUng architectural styles and deferent drawing types. 



49. Architei .ura! Drawing 
Procedures 



Good line technique and lettering skills are essential to die compte- 
don of a weU-defined drawiqg. Sdectionof sheet sizes and die ability 
to make correct architectural layouts are necessary for quality archi- 
tectural drawings. 

Standard The student will understand architectural drqfUng Urmi- 
nology and the correct names, care, and use cf drqfttng tools. The 
student will demonstrate Industry-standard line work, layout, and 
architectural styles of lettering. 



50. Architectural Symbols 



Architectural |rians are made of lines, symtx>ISt and notes. Each 
symbol is interpreted by die reader of the plsns to be a specific item 
or to represent a type of material to be used during oonstrucdcm. In 
order for die drafler to complete a set of architectural plans, a working 
knowledge of the proper use cf symbols used in die architectural field 
is necessary. 

Standard The student will demonstrate the proper use cf symbols 
used within a set qf architectural plans and gain experience in 
applying the symbols through exercises designed to develop these 
competencies. 
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5 1 . Design Concepts The design of a building involves many stqiSt beginning with a 

definition of the needs of die occupmts »d ending with the finished 
set of plans. This pcocen requires that the architect be knowledgeable 
in the following: constnictiOQ tedniques, building materials, orienta- 
tion of the dwt^ing on the lot and in its surroundings, availaUe 
utilities, building codes, and building costs. 

Standard The stidemwiUbunif haw to create a biUlding design, 
the orientation of ^ bidldtng on ^ lot qffscts the design, haw die 
building codes qffect die design, and whai costs are associated widi 
building. 



52. Area Planning and Room Area i^anning and room design require a knowledge of traffic pat- 
Designs ^ requirements for furniture applications, as well as the 

need to meet buiMing and safety codes. 

Standard The student wiU be able to identify and use symbols and 
will know the vocabulary associated widi dUs unit. The student will be 
able to apply design principles to ^we planning and will be aMe to 
compare die minimum accq^ted standards allowed by the various 
codes to desirable design criteria. The student will use the proper 
dimensioning and lettering techniques associated widi die living area. 



53. ArcMtectural Reference The information required to complete a woricing set of (dans is more 
D3t3 than any one person can be expected to memorize. An architectural 

drafter must have available moiy materials and product catalogs, 
manuals, code books, and textbooks to supplement the experience and 
infonnation availaUe from coworkers. The ability to use the many 
sources of infoimatim available in an ardiitectural finn is essential. 

Standard The student will use the various catalogs, manuals, and 
code books that are available in die classroom or library and will be 
able to locate material or information in them. 



54. Arcuitectural Floor Plans Good skills are necessary to present architectural infonnatKxi graphi- 
cally in a way that is easily understood by die reader and diat accom* 
plishes the wishes of die owner. The floor (rian is die basis for all 
other sheets in the set of architectural plans and contains much of die 
information used by buiUing departments to verify comi^ance with 
the buOding codes. 

Standard The student will apply critical diinking skills when drawing 
a floor plan. The student will define die problem and proceed in a 
logical manner to make Judgments that will incorporau knowledge of 
the building codes, use if accepted driving practices, application of 
space planning techniques, an understanding of traffic patterns, arui 
knowledge of construction procedures. 
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55. Schedules (Door, Window, Schedules list specific pioducts to be used during die constniction of 
Pfnish) die lioiiie.Widioi« die sclieduks. die owner 

products die contnctor win use in die home. Schedules are impoitint, 
not only for die final pioduct but also when die owner is seeking bids 
to begin constniction. 

Standard ThesmdemwiUbeabUlodrai(i^adoar,}(id9^^ androom 
finish schedule by locating pfodnct ittfbrmation io con^>lete the 
schedule. The smdem will be able to identify the various types 
doors, windows, and finish treatments used in a home. 



56. Architectural Electrical The electrical plan in a set of building plans is an essendal drawing to 

Pl3„ locate electrical fixtures and to provide odier electrical infonnadon. 

Standard The student will understand die necessity of an electrical 
plan and will demonstrate die ability to produce dUs plan. 



57. Construction Practices Knowledge and understanding of various construction mediods and 

tedmiques using wood, metal, concrete, and odier building materials 
i. important to die architect bi addition, kno^i^ge of die building 
codes, permits, and zoning requirements that regulate construction 
practices is necessary. 

Standard The student will understand die various construction 
methods used in the building industry and will demonstrate this 
knowledge in the drawing ^ plans, details, and section views for a set 
of plans. 



58. Arch-!ectural Elevations Elevaticm views of a building that is to be ccmstructed are fundamen- 
tal to describing and understanding die structure fully. 

Standard The student will demonstrate the ability to construct 
elevation views of a building. 



59. Architectural Site Plan The basics for the site plan are regulated by die zoning restrictions, 

bearings, curves, contours, and easements that determine location of 
the building (m die site. 

Standard The student will understand the importance of the site plan 
as part of the complete set cf plans and will demonstrate the ability to 
construct this plan. 



60. Foundation Plan The foundatim plan involves contours, elevations, and madiematical 

calculations. Concrete, timber, and soil characteristics are considera- 
tions for the foundation. 

Standard The student will be able to construct a foundation plan. 
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61. Building Details 



Building deudb provide the necessary inftmnition for constructing 
the ftxindtiiofu walls, loofi, or any odier building pan that needs 
clarificatioa 



Standard The studeniwiU construct a set qf building deuUls. 



62. Interior Details 



InteriOT detaib provide the infonnation lequiied to build cabinets, 
flirplaces, and ottier interior pans of a txiilding that may need defini- 
tion. 

Standard The student will construct a set of interior details. 



63. Architectural Pictorial 
Drawing 



Pictorial drawings are used to illustrate how the completed building 
will look. 

Standard The student will be able to construct a pictorial drawing. 



64. Electronic Drafting — 
Orientation/Safety 



An overview of the types of drawings used in the field of electronic 
drafting and their ap^cation in industry provides students with an 
introduction to the genend field of electronic drafting. 

Standard The student will be abk to iden^ du major types of 
electronic drawings and their uses in industry. 



65. Electronic Drafting — 
Media, Tools 



Knowledge of the correct names, care, and use of drafting instruments 
and the media used in electronic drafting is imponant 

Standard The student will be able to correctly select die proper 
layout, pencil, drawing media, and inking equipment for a particular 
project. 



66. Electronic Drafting- 
Lettering 



A knowledge of the correct type and style of lettering used in die 
electronic drafting industry is impoitant to beoomii^ a successful 
electronic drafter. 

Standard The student will understand the prefer use of tranter 
letters, lettermg templates, and mechanical lettering devices. 



67. Electronic Components 



Knowledge of the common electronic components used in the elec- 
tronic drafting iiylustry is imponant to the elecnonic drafter. 

Standard Thestudentwillunderstandtheproper use of common 
electronic components and their function in a given electronic circuit. 



68. Electronic Symbols and 
Abbreviations 



Certain electronic symlx>ls and abbreviations are used extensively in 
the electronic drafting industry, and knowledge of those symbols and 
abbreviations is important to persons entering the field. 
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68. Electronic Symbok and Slandord Tke smdeni will wdersuuid ihe proper use cf common 

Abbreviations (Continued) electronic symbols end abbrtvUttkms $o identify electronic informa- 

tiiA. 



69. Electronic Drafting The militaiy stndanto (MIL-STD) nd ANSI »d IPC standaids and 

References and Standards specificalioM m the itndaidt for aD decoonic drawings. 

Standard The sindem will understand the proper use and identifica- 
tion ^ the different standards by nimiber and ti^ 



70. Block Diagrams Students need to fiuniliaiize themselves witti the puiposes, types, and 

methods of dtiwiog block diagnuns. 

Standard The student will identify the different types of block dia- 
grams and understand their use. 



71 . Schematic Diagrams Sdiematic diagrams aie the bask dnwiqgs in dectronk: drafting. 

They emptoy symbols for components and pfovkle specific informa- 
tkm d)out the vdue and type (tf each cotnponent Sdiematic diagm 
show ttic intefcopnections between cumponents snd othg infonnatton 
necessaiy to an undeniandiqg of the symbols and dicutts. 

Standard The student wUl recognise symbols and demonstrau the 
ability to layout electronic schematic diagrams from sketches. 



72. ConnectionAViring ConnectionA<ait diagrams aie die basic dec!?anic assembly drawings 

Diagrams and are used to show die connectkms between dit various oompo- 

^ nents and devices. There are several classifk:atk»s of connection 

diagrams: pk:torial, point-tOi)oint, highwtyi and baseline. 

Standard The student will recognize and understand the differences 
between the four types cf connection diagrams and will demonstrate 
this knowledge in selected drawings. 



73. Cable or Interconnect Cable diagrams are used to show connections between various 

Diagrams devt:^ and systems. Veiy often die cable, or harness, may consist of 

ten or more wires, all color-coded for proper klendficatkxi and 
ocHinectxm. 

Standard The student will understand the importance cf interconnec- 
tions between various devices and systems and \ ' ill demonstrate this 
knowledge in selected drawings. 



74. Logic Diagrams Logic diagrams are a fundamental requirement in understanding 

computer dicuits. The functions widiin die circuits, gates, and 
registen switdi frcrni one state to anodier according to die input 
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74. Logic Diagrams (Continued) 



Standard The smdemwiU widersiami Ae Imporumce qfk^ 
symbobamlwiUdmomintteaHumkrsiamitoigih^ 
qfsymbobhave specific fimciUms inihe design ami reading qf a 
diagram. 



75. Printed Circuits 



Printed circuit boards arc the standard in electronic constnictioa 

Standard The smdeni wttt identify single-sided, doMe-slded, and 
muldlayered primed circuli (PC) boards. The student will demon- 
strate Ms Icnawledge in selected draMngs. 



76. Printed Circuit Artwork 



The aitwofk is the layout ft>r primed circuit boards; dierefore, accu- 
racy and materials becoine extmnely impcmam. An understanding of 
the processes, procedures, md materials needed to produce PC t)oards 
affects the quaHty of the finidied product 

Standard The student will understand the impartatu^e cfPC tech- 
niques and will produce printed circuit artwork and related drawings. 



11. Chassis Drawing 



Students must have the knowledge to lay out a chassis drawing for the 
housing of an electronic unit 

Standard The student wHl understand the importance of chassis 
design as it becomes an integral part of an electronic unit and will 
demonstrate this layout skill in selected drawings. 



78. Technical Illustration 
Orientation/Safety 



Technical illustration, lasing airimishing, pencil rendering, inking, and 
tran^Murtncies, provides a pictorial view of traditional engineering 
drawings. 

Standard The student will demonstrate a knowledge cfthe correla- 
tion bstween pictorial drawings and engineering drawings. 



79. Review (Technical 
Illustration) 



This unit will reinforce the basic requiranents of technical illustration 
and will beame the foundation for technical iUustnttion skills. 

Standard The student will demonstrate a knowledge of orthoffraphic, 
oblique, isometric, and perspective drawings. 



80. Technical Illustration 
Orientation/Safety 



The student should be aware of career possibilities as a technical 
iUustrttor, including the job maricet and pay scale that may be ex- 
pected at an entry-level position. 

Standard The student will benefit by becoming aware of career 
possibilities in this field, gaining a basic understanding and being 
able to make an intelligent choice in selecting a career. 
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81. Introduction to and Use of 
Drafting Aids and 
Materials (Technical 
Illustration) 



Of primaiy importance to the stud^ 

maMering the biiic tooU and inaieriiU ttied in the fi^ 

accuncy ait impoftnt UfMM of a good tedmical illustratioa 

Standard Thesmdeni¥4ttdemo9istraie ihebm^^ 
sUUs dun are a prere^iMufifr an iUustraiar. 



82. Freehand Technical Sketching ideu and conveying concepts-^ well as sicetdiing a 

Stretching pictorial drawing ftom an olographic drawing, and vice veisc^-aie 

inq[)ortant npM of drafting. 

Standard The smdeni will develop perception in drawing, skeiching, 
and visaaUiing three-dimensional objects ^ nuMng error-free 
sixtches. 



83 Types of Pictorial Pictorial drawings are the essence of technical illustratioa They 

<;kPf rhinp <Mct the three-dimensional objects u drawings that can be readily 

c»Krii.iiiiig identified. They can also be used fbr selling pioducts, for advertising, 

and for instructional aids. 

Standard The smdeni wili be able to distingidsh among sketching 
samples cf various types cfpiciorial drawings. Including axonomet- 
ric, oblique, and perspective drawings. 



84. Layout and Construction Layout and construction are basic concerns for the drafter on an 
Methods ^^^^ project Sped9l preparation must be made, particularty with 

woric that involves inking and airbrushing. 

Standard The student will appreciate die importance of an appropri* 
ate layout and the need for sequential construction methods. The 
student wiU demonstrate the skiUs needed to develop an overaUplan 
for a quality product 



85. Isometric Drawings The basic concqx of pictorial drawings can best be taught by explain- 

(Technical Illustration) ^ ^ emphasizing the many applications of isom^c drawings in 

most areas of technical art 

Standard The student will demonstrate the fundamentals of technical 
illustration and produce isometric drawings, demonstrating the 
ability to transfer concepts to other pictorial drawings. 



86. Career Guidance A comprehensive guidance program is baaed on the belief that all 

students should receive the benefits of a guidance program designed 
to meet their educational, social, perKmal, and career needs and that 
such a program should be an integral part of a schooPs total educa- 
tional offering. 
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86. Career Guidance (Continued) Standard Guidance services will be provided $o assist all students in 

deierminit^ their imeresis» apOtudes.andiMlitles; in selecting the 
program that meets Aeir career-vocational education goals: and in 
expanding their individual options. 



87. Gender Equity A key fidn* in eaqMndiqg eduotional opdoM for aD students and 

piepiring them fbr pvtl^l^^ 
stiKlems the ability to adi^ to the chao^ 
affecting the lives of aD students today. 

Standard AU students will be portrayed as possessing afult range of 
aptitudes, skiUs, and emotional expressions. 



88. Leadership All students will have the oppoitunity to puticqMte in the leaderdup 

development activities thtt aie an iniegral co mp one n t of industrial 
and teshnriogyeducrtop courses and pn^tnBM.Lea ^ ^ 
ment shall focus on peer-tiased skills, induding die imeiperaonal, 
communication, business meetii^ and personal business skills 
necessary for relatiiv successfully to society. 

Standard Students witt develop the ability to plan together, organize, 
and carry out i. jrthy activities and projects dirough the dmocratic 
process. 
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The modd curriculum sumUids in Omununicilioiii Tecbnobgy: 
Drifting integnte academic core skills, including: 

Language Arts 

• Using vocabulaiy words in context 

• Reactog in depch and inteipicting building codes and topographical 
noiations 

• Readily and inteipitting technical Uteratuie* manufiKtm 
fications, and standards 

• Interpittiiig and rqmdudng written notations pioped^ 

• Increasing listening skills throu^ veit)d instnic^ 
tions, and student interaction 

• Reinfbicing speaking ddlls through demonstrations and presenta- 
tions 

• Writing clear, concise notes on drawings* using standard abbrevia- 
tions and contct spelling 

Mathematics 

• Reinfbicing basic mathematical cmcqjts, skills, and pro^ 
solving relating to fractims, percentages, scales, and prq)oitional 
measurement 

• Assessing numbers, measurement, gemnetry, and pattern problem 
solving 

• Using mathematical concq)ts and measurement, solving trigono- 
metric surveying proUems 

• Devek)ping higl^-onkr diinkiiig skills in madi^^ 

to binaiy and hexadecimal concepts and American Standard Code 
for Information Interdiange (ASCII) codes 

• Devetoping intricate geometric studies, usiqg basic entities 

• Devek>ping drawings, using decimal, inetric, and fractiond 
scales 

• Detennining the strength of materials to calculate load-bearing 
wei^ts 

Science 

• Understanding forces and their effects upon materials 

• Defining, measuring, and calculating various diaracteristics of 
substances and materials 

• Understand«;ig solar and wind effects on a building site 

• Uiiderstanding die gedogical and environmental effects created by 
uibanization 

• ApfdyiQg physical-science craoepts, such as solar lieatin^'^, insula- 
ticMi, thermal mass, and heat loss, to the derign of a structure 

• Understanding the physical properties ofbuilding materials and 
why diey are used in different arddtectural styles 

• Understanding the cheinical composition of fbiid) materials used in 
a house and die ^pfdicaticm of these materials 

• Ap{dying physics concepts involving problem-solving and using 
inference, balance, position, and shape definitions 
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• Applyinf theuieandmovememofwte 

• IfadefrtiMMngttiepiDcettofb^^ 
flexibility of mMflals used in the 

History-Social Science 

• Un d ermndim the important chronological evcnti of an ever- 
changing tecfanriogical aociety and its efGxt on dedgn of eqiri^ 
ment and tHiiktingt 

• TiidngtfiehiaiDryofitnictiiitsandtfM 
tions and cultures 

• Reviewing die hiiiofycrfmeasuiement and suivey^ 
helped develop and atsiat past cultures 

• Tracing the impoitMdironcdogiaddem 

combiK the technical language of indusny witf! computer 
drafting 

• Tradng the devdopment of units of measurements and their 
applications in various culture 

• Underrtandiiigcopyii^ laws, their origin, and implem^^ 

• Smdying the economic tanpact of various bidkHngmat^ 
supplies and dieir effect on the final cost of oonstniction 

• itesetfdiingAe economic vahie of land and its development 

• Snidying the economic impact of q>ioe planning on Ae consumer's 
budget 

Visual and Performing Arts 

• Learning, throng rep ro gr ap hi c techniques, how to create aesflietic 
quality drawings; expanding and refhring Unesttietic aund, tactile, 
mi visual sensibilities through artistic p rcw es s es 

• Learning that aocial,poUtical, economic, and tednolc^^ 
and aesthetic judgments influence the development of stnicniral 
design 

• Designing and reproducing drawings that present infbnnation 
effidmtly and effectively 

• Undentandiqg balanced, intricate geometric designs and propor- 
tional pMlems, using line style, ftmn, and value 

• Developing aitisdc skills and creativity, usii^ proportional 
balance when editing geometric patterns and shapes 

• Underttsndii^thMdndUngisavisualartforaitt^ 
means of nonveibal communication 

• Underttsnding die design feahires of each historical style and its 
differences, widi emphasis on the techncdogical events that have 
influenced the development of artistic skills 

• Deiemiiniqgtheuseofoolorwhenooiiy)ietfavaflnishsd)edu^^ 

• Devetoping artistic skills and Mislic Judgment; leandng the 
imerrelatiomhips between arcMlecture and nature 

• Developing an qspredation of leneriqg styles and designs 

• Using dcetddng techniques and detign dements of balance and 
proportion 

• Defining, measuring, and calculating the various physical charac- 
teristics of objects i^ a technical illustration 
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Visual Communications 
Technology: Graphics 

The model cuiriculum gtmdanb in Visual Conmnmications 
Technplogy: Gn^hics pliy i cemnl in 
content and ridOs, expndinf the ftodmt's employabUity md career 
awaitneas, and immotiiig Ms or her levd of tecl^^ 

Visual Communicatiotts Tedviology: Graphics focuses on com- 
munications, ph otoyap hy , gn^hic artSt oommcfcial «t, oommeitiid 
phol^paphy. and snqiUc oommunicationB. The student's acquisition 
of new icno^^edget the devetopmem of awaieness (rf 
interests and ib^ties, and the applicttion and trxisfer oi ddlls 
learned in other disdplines are fundauMntal a jepts in this piQgnm- 

PaitidpiKion in Visual Communications TechnoloKy Standaids: 
Graphics enables ttie student to beoooie fiuiliar witfi historical, 
current, and potential devdopments in industry and technology as 
well as the effects of such devclopinents on consumen and otfier 
members of society. As a result, the student will be able to make 
informed careei/occupational (educational) decisions based on the 
knowledge and ddlls acquired and in accordance witfi his or her 
personal interests and aptitudes. 

Contents 

1. Printing History 

2. Career Oppoitunities 

3. Products and Processes 

4. Health and Safety 

5. Postal and Legal Restrictions 

6. Cost Awareness 

7. Measuring Systems 

8. Allied Industries 

9. The Quick Print Shop 

10. New Tedinology 

11. Plamii^ and Management 

12. Estimating 

13. Production Scheduling 

14. Customer Service 

15. Generating Art 

16. Maik-up and Copyfitting 

17. Proofreading and Editing 

18. Generating Type 

19. Typogniphy 
20.1>pesof Copy 

21. ArtSeivices 

22. Design Princifdes 

23. The Medumical 

24. Stripping and Imposition 

25. Genend Photogrq)hy 

26. Rim Processing and Quality Control 
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27. Ooniact and Projection Printii^ 

28. RnUUiv and Mounting 
29. 1%e Piooeaa Onnen 

30. PUnia, Papen. md Oiemistry 
Sl.DUAMioQ'namfer 

32. Special Scntn Effects 

33. Paper M aa ufa a in i in 

34. Pa|Mr CWting. HanDing. and Storage 

35. (MierSubatnies 

36. Ink 

37.0fliKtUdiognphy 

38. Offirt Divlictton and Presses 

39. UthognpMc Plates 
40.SlencOPriiitii« 
41.0iivare 

42. Ledeipress 

43. Flexography 

44. ink Jet and Electronic (Laser) Printing 
43. Bieciiopnoiograpnics 

46. BtaMUng Operations 

47. Career OuManoe 

48. Gender Equity 

49. Leaderdiip 
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1. Printing History Graphic oonummcations had its beginning in the pictuits created by 

eaily hummt on ctve walls and hit devdoped into a complex indus- 
try ttiat uses graphic comnwwlcarion sttdliies to communicate across 
thoinands of milea. It is neoesaary to imdentand tte his^ 
oommunicstions lo ftdly sppitciate its impact on the modem world. 

Standard The suklemwtU kmm how the Imbistry dey^U^ 
earliest fimtis cfprMngandwUlappreciau earfy developments of 
paper and ink. 



2. Career Opportunities The priming and publisUog industry icpitaents approximately 3 

percent of me gioa national product with moit than 50,000 estabttsh- 
menis oflfeiiqg a wide variety of career possibilities. 

Standard The stiidaawtU make inielUgenictwer decisions based on 
exposure to specific Job reyiiner'ntt, on necessary training, and on 
an anweness qf programs cffered Iri higher edmcadon. 



3. Products and Processes The printing industry is composed of more dun S0.000 firms produc- 

ing a wide varied of products. These products ve primarily intended 
for pefson4oi«ion comflMnkaiioa Printir^ 
genmiion of products by other imiustries, such as t^^ 
toothpaste tubes, and soit-dririk cans. 

Standard The Mdem¥dttUemify goods produced in Oi^ entirety 
ty die p^aphk arts tndmtry a opposed to goods 
industries assisted Iv the graphics ludttstry.Stud^ 
knowledge of various Image-tnmrfening processes. 



4. Health and Safety Safety is an importam part of aD graphic art processes and is stressed 

dm>u^iout the industry . The use of chernicals and a wide vari^ of 
machines tcquirts knowledge of safety fundamentals. 

Standard ThestudentwiUbeawarecf basic health and s€fety laws. 
The student will understand shop sqfety and will work to prevent 
accidents. The student will know the various classes of fires and how 
to use afire extinguisher. 



The production of security documents, indudi'^g stocks wd bonds, 
currency, stamps, material covered by copyright, and regtsteitd 
material, demands a knowledge of 1^ limitations. Postal regulations 
are also important since many printed products are distributed duou^ 
the postal system. 

Standard The student will understand postal regulations, a^rights, 
register marks, and trademarks and wM be able to ident^ products 
that may be and may not be reproduced and mailed. 



5. Postal and Legal 
Restrictions 
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6, Cost Awareness 



The giiphics industry is a competitive field. Productivity must ht 
Icept Idi^ and qpc^l^fe kqpt a minimum to ensuie maximim profit 
There ate variables to consickrwtaen estimating the co^ 
accuncy in this estimatkm is vital to the finapdal hedth of a cm 
pany. 

Standard ThesmdeniwiUwiderstamikcfwU)acci§raie 
production costs qf typical printing Jobs. 



7, Measuring Systems 



The point and the pica ait two units ofroeasureumvefsaUy used in 
printing to communicate instnictions to graphic designers and typeset- 
ters. 

Standard The studetu will understand the prtnter^s me isnringsystm 
andwiUbeiU>UtoaivfyittocompmeaUcalculaiions(flineand 
colunm measure. 



8. Allied Industries 



The grq)hics technology industry functions to produce aprimed 
product intended to truismit a message. Supplies and services neces- 
sary to produce the produa are siqipoited 1^ an extensive number of 
allied or related industries, such as the film. papennakii«, ink« and 
diemical industries. 

Standard The studemy/iHUiduu^ various 4dUed industries and du 
importance of their services (O the printing industry. 



9, The Quick Print Shop 



Copying and duplicating are also called reprography. Fbr fewer than 
ten copies, the copier offers the fastest, most convenient and economi- 
cal metfxxl of du^icaticm. For larger jobs, high-speed copiers and 
du|dicafors are used. Reprography is used extensively by over 80,000 
in-house fmnting deportments and quidc printing shop% in the United 
States, making it a vital area in die graphics industry. 

Standard The student will understand various reprography/quick 
copy techniques that led to the success cfthe quick print shop. 



10, New Technology 



The future of the printing process is being shaped by the versatility 
and ci4)abilities of the microcomputer and the microprocessor. 
Systems are being developed fbr making printing plates and cylinders 
diiecdy from original copy, widiout the need for intemiediate photog- 
raphy or fimi. Printing is entering a **filmless" era. Printing with ink 
jets and electronics is becoming ccmimonplace. 

Standard The student will knew and practice with new technologies 
in the printing industry. 



11. Planning and 
Management 



The printing indastry is a planned management production system. 
Managers decide what equipment to buy and who will operate the 
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1 1. Planning and Management equipineiiL Oood mini^genient is tfie key 10 a wooetsftil printing 

(Continued) plinL 

StmuM The smdemwUld«fim ihe purpose amifimction of man- 
agment in pUmtiitig, crgMblng, md amtrolUiig. 



12. Estimating The cost of each printing Job nunt be cakulaiecL Esdmatiqg ikiUs 

ena lie salenm to provide die ciiMiiia*wM 

Standoff ThesmdemwmimdenumiecommkYark^ 
material cast, labor cost amhead. general md odrnMsmttt^t cost, 
cotuingemy.atkiprpfUwheHestimaingatokdprtn^ 



13. Production Scheduling Scheduling invdvei planniiig the flow and aequenoe of procesaes for 

the produ^ion of n Older. Sctedok malm ^ 
equipment, nialerial avaiUbility, capacity t 
materials and piooeases required. 

Standard The stiutemwiUumkrstatid production schediding. 



14. Customer Servii^e Good customer relations are vital to flic success of any company. The 

service representative in a printing industry conveys the image of flie 
company to the public. The representative should be prompt, com- 
(dete woric axuratdy. and be sympaflietic to customer needs. 

Standard The student will appreciate the value of good customer 
relations and a positive company image. 



15. Generating Art Image generation involves the (mxluction of visual dements neces- 

sary to production. An leduKdogies range frcm hand drawing or 
painting to computer-generated graphics and photographic images. 

Standard The student will understand original, clip art, camera, 
computer, laser photography, and other methods cf generating art- 
work. 



16. Marl(-up and Copyfitting The first practice in composing is to marie up or copyfit in a type-set 

fonnat. Type spadng is performed by the layout artist, designer, or 
typesetter. 

Standard The student will use the printer's measuring system. The 
student will understand haw to perform copyfitting and mark up, 
using the pica-point system. The student will perform a character 
count, select typ^ace and size, and determine leading, line length, 
and copy position. 
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17. Proofreading and Editing 



Pkoofinndiiv tt doae befioft ai J after a mi^^ 
disoofvcr enofB nd to mafk them fi^ 
chaiigiqg or oomdfav coflvori^ 
ID maikHip. dariqg inpM (cotft^^ 
piocrfl Ite it mattiiMs Mtt to ttie 
final qppfovaL 

Standard TI^MtmlMwmm^dentamlprocfrea^ 

blow the imparuuice cf correct spelling. punctuatuM, and grammar 

sUUs. 



18. Generating Type Art 



Image gqwaUm may be divided into two dastificattont: hot cotnpo- 
sition and ookloompositioa The five miQW 
image ge n er aii o n aie inputtiqg, storage, editing, computing, and 
gcneiation (typesetting). 

Standard Tkesmdentwttt imdersumd varians image-generation 
techniques, incbuttng dry mmsfer. sirit^ on. phtmcompasiilon. laser 
and digUal composUon. Vne casOng.fimmby. and tUustration. The 
student will understand the practical admuages of various image- 
generation techniques, such as direct input, cjf'line keyboard, video 
display terminal, front-end systems, laser output systems, and per- 
smial'compuier^-based publishing systems. 



19. Typography 



Typefaces are grouped into classifications having unique design 
features. Recognizing tliese dassif.cations is necessary befor ippro- 
priato type can be sdected for a particular need. 

Standard The student will identify various classiflcadons of type by 
distinguishing characteristics and character components. 



20. Types of Copy 



21. Art Services 



Image-generation methods are traditionally matchrd to production 
processes. Sdecting an appropriate image-generating method requires 
a thorough understanding of the graphics tedmology industry. 

Standard The student will recognize various types of copy and select 
one or more associated process for generating copy. 



Drawings or artwork add clarity and interest to the visual message. 
Clip art, or over-the-counrer artwork, is a vahiaUe tool in the graphics 
industry. 

Standard The student will demonstrate the use of preprinted separa- 
tions, headlines, artwork, borders, and other production aids. 



22. Design Principles 



Desipi principles are logical, accepted, and identified fundamentals in 
gnqMcs tedmology. A knowledge of the basic prindfries promotes 
tiie success of die design task. 
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22. Design Principles (Continued) Standard The stadent will understand bask design principles. 

including balance, proportion, contrasi. rkylkm, unity, and color. The 
studem will apply bask design principles in a graphic design. 



23. The Mechanical The mechniaa or ptMp is the oi|inizaiion of vimd eleoients into 

afindfonD.TlieaneiiMy<rfclemeittisbi^ variables 
and tfie oveidl, oompidicmive Iqfou^ 

Standard The stndem will demonstrate haw to assend)k visual 
ekments to make apasteup.Thestiidentwill understand the differ- 
ence between line and cantimtous tone copy. The stndentwiUlden^ 
the correct toob for making mechanicals. 



24. Stri pping and Imposition Stripping is the positioning of fOm images for Uthography, intaglio 

(grsvuieX and screen printb*. Imposiiig lefim to pod^^ 
relief images for muh^Mige lodcup In relief printing. Botfi concepts 
are fiindimemal in the gnpUcs industry. 

Standard The student will understand die importance and technique 
cf stripping and imposing in graphk arts production. The student wiU 
understand career opportunities, working conditions, and training 
requirements for positions In stri/^ing and Imposition. 



25. General Photography General photography is a oeative metiiod of visual communication 

frequently used in books, newspapen. magazines, catalogs, and 
adveitisements. Photography influences many aspects of our lives» 
assisting us in making purchasing decisions and helping us to record 
our daily lives. 

Standard The student will understand available camera types, film 
types . paper and developing mediods. the correct use of light and 
lighting sources, and principles qf composition andfUdsUng. The 
student will make photognqMc prints In the darkroom. 



Photosensitive emulsive materials will produce latent images whoi 
exposed to lig^it Proper treatment of the film in a developer will 
make ttie latent images virihie. Ligltt is a key element in the rq)roduc- 
tion of an image on light-sensitive materials. If the optimum amount 
of 11^ enten the camera, ttie resulting photograph will have maxi- 
mum detail. 

Standard The student will exhibit an understanding cf die film 
developing process. The student will understand chemkal and qual- 
ity <ontrol techniques and will demonstrate dds under stoning 
through the successfid processing cfphotographkfibn. 



26. Film Processing and 
Quality Control 



27. Contact and Projection Many photographic fMOcedures, such as reverses, spreads, and 

p chokes, involve omtacting a negative or positive to another piece of 



27. Contact and Projection Printing 
(Continued) 



filnt Goitacting is alio used to ledo^ 

nsikc die pine* hojedioii priniiqg is ntaily tfie wunc piooesi» except 
thecopy iiueoaUyenUifedorfeduoed. 

Standard The smde9U wiO umkrs$ttnd comact mid projection print- 
ini.TkettndMi¥dU Imam ham » mate 
and wilt know ha¥^ $o enlarge and reduce. 



28. Finishing and Mounting 



Once t negttive has been printed, wadied. and driedt various tieat- 
nmts may bt used to diaoie the appeannoe or enhnoe die quality of 
the finidied print Proper trimmiiig oi die bofden ot a llnidied prim 
will otitn ia^Nove its appearance. If die prM is to be ^SsfUytA, it is 
essential diat the technician understand appropriate mounting tech- 
niques. 

Standard The student will understand photographic finishing (spot- 
ting) and mounting techniques. 



29. The Process Camera 



Process cameras are used to produce images on film, diffusion 
transfers, or transparencies. These images may be enlaiged or re- 
duced. This process results in a film negative or positive used for 
plate making and odier printing puiposes. There are two types of 
process cameras: horizcMital and veitical. Bodi types of cameras 
operate in essentially the same way. differing only in constniction. 

Standard The studeniwill know how to operate the two types cf 
process cameras to produce consistent, usable results. 



30. Films, Papers, and 
Chemistry 



Underiying all photographic processes is the fact that light energy 
causes a chemical change in a light-sensitive emulsion. Photogrqshic 
materials are classified by type of emulsion and vary in ccdor sensitiv- 
ity, contrast, and speed. 

Standard The student will Identify various types qf photosensitive 
materials, describe their chemical makeup, and categorize them by 
color sensitivity, contrast, and speed. The student will demonstrate 
the safe handling and storage <f films, papers, and chemicals. 



31. Diffusion Transfer 



Diffusion transfer incorporates a two-part (negative and receiver 
sheet) photographic material The native material is exposed and a 
positive image is transferred onto die recehfer during proces^. This 
process can be used to make pasteup layouts for scanning and com- 
IMthensive layouts for customer wppiavtl or for presentations. 

Standard The student will understand the diffusion transfer process. 
The student will be able to determine when the process should be 
used. 
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32. Special Screen Effects 



Special effects Mt used in ftegnph^ 
tlie visual efBwt 01 i|ipeami06 of n 
indode Une, nidlloolor, lom poateri^^ 
duoMiea. VafhMS acmn effiDCta oaed in^^ 
diy bioriu and aUiV* Una. 

Standard Thesmdemwmdemo9istraieakmm4edge(fp^ 
techniques used to produce special screen effects. 



33. Paper Manufacturing 



I^r ia made firon odluloae fibetSt uaiiis tieca aa a pf^ 

pulp fiber. There ait four pulping piDoesaes: medunical, diemical. 

aemichemical, and diemiomeclianicaL Over the pait SO yean, per 

capta oonsim^Mion of paper haa tripled. 

our aodety of tte harv^Miiig of treea and the oonaum 

resource is due in pan to the relationdiip of die papennaking industiy 

to printing. 

Standard The student will understand dte importance of timber 
cellulose fibers in paper production. The student will explain the 
processes of pulping, teaching, r^nlngjormtng, and finishing. The 
student will understand the impact of papermaking on natural re- 
sources. 



34. Papei Cutting, Handling, 
and Storage 



Cutting of standard-sized papers requires a knowledge of papeigrain 
dirccticm, humidity resistance, and shelf life. Paper cutting is a 
fundameital process in the gn^hics industry. 

Standard The student will understand the needfi^ standard paper 
sizes, know how to determine the grain direction in paper, and know 
how to cm a standard sheet for printing so as to minimize waste. 



35. Other Substrates 



The most widely used printing surface is paper. Alternative printing 
surfaces inchide wood, plasdc, metal, achate, and fabric. An aware- 
ness of alternative substrates is important, as they have a variety of 
iq)|dications in the printing industry. 

Standard The student will identify substrate alternatives to paper and 
describe a printing process appropriate to each alternative described. 



36. Ink 



Printing inks are colored coating materials ap|dicd to the surface of 
paper, plastic, metal, glass, and wood. Printing inks provide a visible 
image on books and magazines, klentiiy food throu^ packaging, and 
decortte fabrics. 

Standard The student will understand ink chemistry. The student will 
identify various products on which ifUc can be applied. 
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37. Offset Lithography The moit widdy used priniiiig piooeiit l i l h o gra p hy t uses the plsno- 

grsphic method* bi ttiis neihodf im^fe snd nootamife sims sie 
essentlsDy on the ssme pim of a ihto nietsl plMe. Wlm 
plsle is ouMle« howevef* die printfaif inuiie is jendpied grase vsoep* 
tive sod water Rpdictt, iMle the in^^ 
leoepiive and ink lepdktt. IXiiiqg prints 
firam the inloed, fieaqr aitas of the pltte to 
tmsfer to the paper. This tmsfer method is csOed the offset prin* 
ciple. Lettefpicss snd gravuit csn also inooipoiate this offtet prin- 
ciple. 

Standard The smdem will describe Ike offset lithography process. 

The stadetUyMldet^ various prodiictspr^ 

student will know the admuaga as well as the limitations of offset 

lithography. 



OffKt dupUcaiors and presses are available in a wide variety to meet 
every printing itquirement Ttie fundamental Act that grease «xl 
water do not readily mix is the basic opersting principle of aU ofEset 
lithogrsphy duplicators. OfEret duplicators and presses are used for 44 
percent of products in die piiblishifig and paduging areas and are 
found in pnctically eveiy quid; print and oommerdal shop in tlie 
country. 

Standard The student will understand the operating principles of a 
variety of duplicators and presses. The student will know sheet and 
image size limitations and the number of impressions possible per 
hour on each press. 



39. Lithographic Plates Lithography is based on the princifde that grease and water do not 

mix. On a lithographic i^ate, the sq>aration b^ween the image and 
the nonimsge areas is maintained chemically. The image areas must 
be inic receptive and the ncmimage areas must be water receptive and 
refuse iniL There are three types of lithographic i^tes: surface, deep- 
etdi, and bimetal. 

Standard The student will understand the chemical principles that 
make lithography possible. The student will be familiar with the three 
types qflMographic plates, their chemistry, image quality, impres- 
sion capabilities, and exposure requirements. 



40. Stencil Printing Formeriy known as silk-screen printii^, stendl printing employs a 

porous screen mounted on a frame. A stendl is produced on die 
screen, dther manually or photomechanically. Ink is forced through 
the screen in areas urqnotected by the stencil to ptoducc the image. 
Common types of stencil materials are paper, nische and glue, hand- 
cut, and photographic film. Versatility is the principal advantage of 
screen printing. 



38. Offset Duplicators and 
Presses 
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40. stencil Printing rCo/inW) Standard The smdeiUwm explain lh€St€m:ttpri9i^ 

student wmunderstaml the ad^wuages ami disad)^^ 

printing. 



Gnvuit is i fidnn (rf iA«i|io pitatti^ 
^chediittacxvperc^nderorwr^ 

grtvuit printing include con v en tio nal, viriabk aiea depth, and direct 
transfer or variable area. 

Standard The student wlilundersumd the three t^i^gravure and 
will know the ad^anmges and Ibnitations qfeach. 



42. Letterpress Letteipitss is the tddest and most venatile method of priittiiig. The 

l^teipiess pfooess is prinliiig Iqf the idief or ndsed chaiiclen 
Letteipress is die only process ttuft can use cast type diiectly. 

Standard The student^HU describe die leMrpress process and 
understand the advantages and limitations of Ms graphics system. 



43 Flexograph y Flexography is a fonn of rotary web letterpress inooiporating flexible 

nibber plates and fast-drying solvents or water-based inks. The lubber 
I^ates are mounted to die priming cylinder with double-faced adhe- 
sive. Printing by this piocess ranges from decorated tissue to bags, 
corrugated board, foil, or {dasdc films. 

Standard The student will understand flexograph technology. The 
student will ident^ products and materials that may be printed by 

this process. 



44. Ink Jet and Electronic Inkjet and electronic printing is a plateless printing process. Data rep- 

(I aser) Printini! resenting visual images are stored in digital fonn in a computer and 

^ must be recreated each time die image is reiHoduced. Computer 

storage distinguishes electroidc and ink jet printing fnm conventional 
printing processes because in conventional printing die image is 
produced only once on a {date, whidi is then mounted on a press to 
produce the required number of cc^es. The ink jet or electronic 
process is practical for printing variaMe infbrmation such as ad- 
dresses, letters, and so forth. 

Standard ITie student will describe the operational fundamentals cf 
Ink jet and electronic printing technology. The student will ident^ 
the products of this technology. 



45, Electrophotographies Electrophotography is based on die electrostatic transferof toner to 

and from a charged photoconductor surface. Plain paper and qiecially 
coated paper copiers are currently used. Copiera can have special 
features such as push-button operatim for enlargements or reductions. 
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45. Eleclropholographics 

(Continued) 



color oopyiog, two-iided oopyiqgt automatic copy food, copy count- 
ing, ccJli^m» and even imaging on mtewrfllm. Elcc U Dphoio gr ap hy or 
itp io gn y hy if widdy used in quick printing sliopa. Theie m now 
over 80^ audi installitiona in the United Stales. 

Standard The studefUwttt umlersiafid Ae ekctrcphai^ 

process. The student wUl also know the advantages and limitations of 

this process. 



46. Binding Operations 



Bindiqg operttions consist of a variety of processes* including pre- 
liminary operations sudi as scoring* perforating, slitting* die cutting* 
trimming, numl)eriqg, and Iminaring; paper fading; gathering, 
inseiting, and collttU^ punching and driUiqg paper, methods of 
binding; and finidiing a txwid book. 

Suindard The student will understand a variety <^ binding opera- 
tions. 



47. Career Guidance 



A comprehensive guidance program is based on the belief that all 
students should receive the benefits of a guidance program designed 
to meet their educational, social, personal, and career needs and that 
such a program should be an integral pan of a school's total educa- 
tional offering. 

Standard Guidance services will be provided to assist all students in 
determining their interests, aptitudes, and abilities; in selecting the 
program that meets their career-vocational education goals; and in 
expanding their individual options. 



48. Gender Equity 



A key factor in expanding educational options for all students and 
preparing them for participaticm in a technological worid is giving 
students the ability to adapt to the changing attitudes and trends 
affecting the lives of all students today. 

Standard All students wiU be portrayed as possessing a full range of 
aptitudes, skills, and emotional expressions. 



49. Leadership 



All students will have the oppoitunity to participate in the leadership 
devctopment activities that are an integral component of the industrial 
and technology education courses and programs. Leadership training 
shall fbcus on peer-based skills, including the interpersonal, commu- 
nication, business meeting, and personal business skills necessary for 
relating successfully to society. 

Standard Students will develop the ability to plan together, organize, 
and carry out worthy activities and projects through the democratic 
process. 
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The model curriculum standards in Visual Communications Technol- 
ogy Standards: Graces integrate academic core skills, indwfing: 

Language Arts 

• Reading and comprehending written instniction 

• Reading and proofttading c(^, using pioofi^^ 

• Writing job q)ecifications and production schedules 

• UnderMnding and using technicd terms a^ 

• Reading and understanding copyright and otfier govemmekial 
regulations 

Mathematics 

• Computing costs in job estimating 

• Understanding the printer's measuring system 

• Calculating line lei^ and character coum in copyfitdi^ 

• Understanding the madiematical relationships of type sizes and 
styles to page size 

• Qmputing i4K)tognq[Mc exposure and develcqmm^ 

• Undostanding reduction and enlargement caloilations 

• Apfdying percentages and ratios 

Science 

• Understanding the concepts of optics in image development and 
transfer 

• Understanding the chemical characteristics of ink as they relate to 
surface textures 

• Understanding the hazardous materials "flash" point of combus- 
tiUe diemicals 

• Understanding the chemical characteristics of film and photosensi- 
tive printing plates 

• Understanding the basic electronic conversion process in copy 
machines 

• Understanding light intensity as it relates to light-sensitive emul- 
sion 

• Understanding the chemical content of developers, fixers, and 
washes 

• Understanding die relationship of temperature to diemical reac- 
tions 

History-Social Science 

• Tracing the development of gra(4iic technologies 

• Under^anding the impact of trade unions 

• Understanding the evolution of hieroglyphic symbols and movaUe 
type 

• Understanding the social develqmient and impact of printed 
materials 

• Understanding the development and maintenance of good cus- 
tomer, company, and community relations 

• Uncferstanding lie evolution of photogrqMc processes, materials, 
and equipment 
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• Understanding the impict of phocogrnphy on the cultural nd edu* 
citkmal dev^poient (tf society 

Visual and Performing Arts 

• UndentamHqgbiBicdeiipi principles 

• Qtttiqf aoo^tsfatefnvWcbqfOuts 

• UiideiinniBm the tflbd of color in dcsipi 

• UiMtriWi rti n f p hPl Dtf a piiy ss § nonveibil ootmnunication 

• Devdopim an appiedstion of ciettiveaitisdc design 
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In die pisi aeveid yeaiit i^Nd dttoges in 
science and ocxnimieiB have bra^ 
thtt lutt sismficndy dined te wiy 
homes, crffioes, nd fKiories. TWs has not been ^ 
Tectndogical advmoet hm dnvtically 
methods fix t glowing number (tffiekli,in(^^ 
energy production, infonnation management, health care, agricultuit, 
»d transpoftatioa These mariml lednoiogicd bital^^ 
ievolution-4s fineqiiendy called Mill techno^ 
oontiniK to create new jobs, to dhninaie some jo^ 
otheis. Today's technicisns are amftomed by the divasity, complex- 
ity, and npid evcdution of equipment For example, twcMy-five years 
ago, offices had manual typewriters, and worixrs who were called on 
to adjust or itpair Aem were called ^'typewriter ined^^ 
were mediamcs in tfie Utend sense— they deah with die physic 
principles of mechanical systems. Then electric typewriten^-dectro- 
medianical devices— b^an to appear. Repairs requiitd someone who 
Imew not only dwiit medianics but iJso at least soin^ 
d|4es of electrical systems. Soon, electric typewriien were replaced 
by electronic typewriters tfua could ''itmember^ a line or a page of 
what had been typed These electronic systems are now giving way to 
more elaborate •Svord processors,** which may inc^ide optical charac- 
ter readen and sopMsricalBd ink-jet primers. Such devices are le- 
markaUy efficient but cannot be repaired— mudi less designed and 
oonstnided— by a mediamc or an electridsa 

Today's office machines are typical of complex modem equip- 
ment, which often involves a mixmre of mechanical, fluid, electrical, 
snd diennal systems. Technicians who work witti, or on, ht^-tedi 
tquipment must have a broad understanding of the technical concepts 
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nd principles Itat fcnfem the behi^ 

thM nake up this equipnient The ikflls uiininf in a namw ^xicialty 

thM hit beai Qfpical of voctfiooil edi^^ 

iijii'^j pr adtoQMiie^ Tlie tRsndl tfwoHi|[|ioiit tfto icourioder of ttiis ocntmy 

nuit be to pitpMe lectmiciwi Md opencon who undeiMud the 

entile ijfslen wMi iiMdi ttiqf woik nd the ledi^^ all 

the complex ayitems imotved^ 

fluidt dectricil* and t hgt mri siteyaienis. 

should not mean tundng to the traditional theoretical science courKS 
that am desiiped as pitioquisites Ibr academic pius^ 
and uirivenitles. Wh« is needed is a fbcQS on the practical pita^^ 
in physical sdenoe that hdp students undeistsnd die behavior (and 
misbehavior) of modem equipment What is needed is a princ^iies 
tecfancdogy curriculum. 

What Is the Principles of Technology Curriculum? 

Principles of Technology is a high scho(ri curricuhan in applied 
science for vocational-tedmical students. It is a two-year curriculum 
covering fbuiteen units in applied physics. The units are: 

1. Force 6. Power 11. Transduoen 

2. Woric 7. Force Transfbratieis 12. RacUadon 

3. Rate 8. Momentum 13. Optical Systems 

4. Resistance 9. Waves and Vibrations 14. Tbne Ooratants 

5. Eneigy 10. Eneigy Converters 

Seven units are taught in the first year and seven more units are 
taught in the second year. Each unit typically requires 26 dass periods 
of SO minutes each and shows how a technical concqjt can be ana- 
lyzed and applied to equipment and devices in mechanical, fluid, 
electrical, and thennal energy systems. 

Materials developed and tested for a Principles of Technology 
curriculum include student texts, videocassettes, demonstrations, 
math labs, hands-on labs, and tests. A teadier's guide for each unit 
piovides suggested presentation stnuegies, infinroation on how to 
perform classroom demonstradons, and additional infbnnation for 
problem-solving labs. The Princifries of Technology Cuiriculum was 
designed to: 

• Increase die employsMlity of vocational students 

• Emphasize die prindidesradierdian die specifics of technology 
and provide an undeistanding of the mattiematics associated with 
these principles 

• Increase die ^ypeal of instniction by ushig an interest-holding 
instnicdonal system incorporating video presentations, demonstra- 
dons, hands-on laboratory ewrciaes, spedal exercises for students 
requiting additional help in mathematics, recommendations for 
leaching padis** for die teadier and learning padis** for die 
students, nd a teadier*s guide that explatais how to orchestrate the 
learning padcage ^ 

• Maintain die academic ri|br needed to meet some of die increased 
requirements for high school graduation in science 
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As noied by ttie Natknal Oommittion oo Secooduy Voctfkml 
Edoctlk)n,manyitileslW€ i ei^^ 
secQWltry tdx)ol bicieaiiqi te 

requimi for gnriiiitioa The cnmmtakm itiio«MfH[li ttwi ttedenti 
whodo not plan to goto ooDeie nd whopupoi^ 
voc«k»al piQinn be imvided with 
selected griduatkmitqutaementt with ac^^ 
vocitionil educ«ion oounes. 

How Did the Principles of Technology Curriculum Evolve? 

The Principles of TeclndogycunicuhKn Wis devek^ 
thiou^ a coopmsive activity of 33 stale Mripvoviw 
agrades in issodatk» wim the Agency for InsinKtM 
(An^ and the Center for Occupttkxial Reseaidi a^ 
(C01U3). m education «ge«^ aie piDvidiiig appioidmaiety 
mimon for the creation of the Principles of Techmd^ 
are testing the curriculum in approximately two schools per state. 

Principles of Technology is based on a course entitled "OJnified 
Technical Gonccpts (UTC) in Physics,** wWdi was devdoped by 
CORD for postsecondary technical training. The central idea in this 
course is that a technically valid, unifying approach to physics is 
beneficial in the study of the basic energy systems— medianical 
fluid, electrical, and thennal. This approach is achieved by demon- 
strating that concepts such as force, woric, rale, and resistance apply 
and operate analogously in each of the four energy forms. The UTC 
course is currently being used successfoUy in associate degree techni- 
cian programs. UTC exhibits particular effectiveness in: 

• Generating student interest 

• Helping students retain technical principles 

• Making course ccHitent relevant and applicable to die technician's 
field of woric 

Princifdes of Technology is an adaptation of the UTC curricu- 
lum, tailored to the needs of high school smdents. The existence of 
UTC considerably shortened the development time of this new 
course. 

Why Should Principles of Technology Be Taught? 

We all live and woric in a sophisticated, rapidly dianging society 
that is becoming increasingly dependent upon an undersunding of 
technology to enable us to malce infonned decisions about govern- 
mental policies, about equipment selection for the home or office, and 
about tht operation and maintenance of comfriex devices and systons. 
But most science courses in physics and chemistiy— written for die 
25 percent of high schod students who {dan to pursue academic 
degrees at universities— do not present the course material in a 
manner or at a level that can be mastered or used by the majority of 
hi^ sdx)ol students. Mott than 90 percent of today's high school 
graduates do not complete a course in physics. 

Vocational educatiCHi has earned a reputation for successfully 
preparing nonacademically oriented students for employment. These 




stodM leam ridDt thtt Me dinci^ 

obfectiiw to be bm 19011 H|jb i(teol gitdii^^ 

hm wfll CMMlwiC ID be ctfccth^ fof Job inipi^g in ionic fichitf but it 

im y offer Stde ofkHitfoii for tbe ledn^ 

Uve. 

Hoiveiw, ID odHCtfe nodem tectanicim 
cmricMiai dwijiDtonly tenJiii amhm ridBt ttwt will make them 
cunendy enployible bni ataD pov^ 
not beoQM obaokie « eqaipwtt and ledmilof^ 
c^ptei of Taebnology ia deaiiped 10 be a piBct^ 
indiMiial and lecbnolofy edocaita 

the technical' cowm diet idne to job icqutraDentit and it it not in 
acadeaicaUy oriented acienoe iir ntfhenutfca conne. It is m applied 
physics coiirae, orieiaed towaid modem technc^^ 
Tecfanoiofy atitqgdien iieeded iniihenMiics sidlb ai^ 
compienient the existing industrial and tedmdogy education curricu- 
lum. 

Principles of Techncriogy is not tti eaqr coufse. The scienti^ 
contcM and the academic rigor of the ooim are caiefuUy sustain^ 
bodi 10 provide a quality trf iiistrocdon and to ineet the goal of 
fulfiDiilg hi^ sdiool science lequiiemenis. Althougli ^ course is not 
easy, pretes^ng and post-testing in die pilot year indicated that most 
students achieve significant teaming and find die coiuse interesting 
and useful. Principles of Techndogy is a course that gives students 
technological literacy. 

Where Should Principles of Technology 
Curriculum Be Taught? 

Principles of Technology is designed to be taugjht either in 
compfdiensive high sdxKils or in voottional technical centers to 
students who plan to pursue careers as technicians and who do not 
{4an to enioD in fi)ur-yf«r coUeges and universities in engineering or 
science pn>grams. Howev^, fidi tests have shown that the course is 
being used successfully tor odier student populations: 

• Vocational students in aO fidds 

• Students in the tenth grade 

• Students in an academic (coU^-bound) track 

Dale Pamell, picsident of the American Association of Comma- 
nity snd Junior CoUeges. has reviewed Prindfries of Tedmotogy and 
considers it to be die foundation course for a hi^ school '"pretedi** or 
assodate d^ree trade for technically oriented students ^ plan to 
complete dieir education in two-year postseoondary assodate degree 
programs. CORD is currendy developing curricula for *'2+2 Aiticu- 
lated Piognuns/* using Prindples of Technology as a foundatioa 
Most vocadondAedmical students who are emfteyed in tedmical 
occupations after high sdiool graduation wiU be required to amtinue 
thdr education and training duough company-sponsored pn^grams. 
Princi|des of Technology is designed to prepare students for ttiis type 
of training. 
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Field*test results indicate thai Principles of Technology can be 
taught successfully in either comprdiensivc high schods or area 
vocaticMial schools. Some oiganizations aie oonsideriiig the uae of 
Princifdes of Techiiol(>gy for retraining tedmical woikers for high- 
technology jobs. The course may also be appropiiate for remediation 
in community colleges. 

How Should Principles of Technology Be Taught? 
These charts show the suggested sequencing of the units: 



RRST-YEAR UNITS 
Suggested Sequence 



Enaigy 

ZEZ 



I 



Pofoa TtaMtonnam 



SECOND-YEAR UNITS 
Numerical Sequence 



Second-Year Unite* Optional Sequence 




*ln tht Moond ytar, MonMnlum must bt Mughi Rn.. Tht orw of inilruction it tmn Itonble, with 
soiTW 9xoflpllons. RsdMon inuit prMstfs Opiksrt SyitiiTMi Wwm wtd Vttirations must prscsds 
Radiation: Enargy Convsriora must praoada Trans<kJoars. 
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Ite first seven or eight u!iits can be used as a stand-alone course 
for students who need a one*year ap(4ied science course and who 
require a background in the technical fundamentals. The second year 
of the course (units is most useful to students who plan to con- 
tinue their study and to woifc as techmcians in advanced-technology 
occupations. 

The suggested teactung (dan indicates that the average unit will 
require the equivalem ot 26 class periods of SO minutes each. These 
periods are: 

• Unit ovei /iew class and unit summary class, with readings, video 
presentations, discussions, and unit test 

• Eight class discussions dut include reading assignments (fbur 
based on subunit video segments and four based on hardware dem- 
onstrations) 

• Four problem-solving math labs 

• Eight hands-on physics labs 

• Four review periods (repeating the use of the four subunit video 
segments) 

A consideiiUe variation in the time required for presentation of 
a unit has been esqperienced at the field-test sites, depending on the 
level of smdoit aUlities. 

Who Should Teach Principles of Technology? 

Ideally, Principles of Tedmology Jiould be tau^ by a voca- 
tional teacher widi industrial experience and a strong background 
(two or three college courses) in physics. Practically speaking, this 
type of peison is atypical and in most instances aheinate selections 
must be made. The following types of teachers have successfuUy 
taught Principles of Technok^ in the field tests: 

• Vocational electronics or electnmechanics teachers (some drafting 
teachers with one or more courses in a^ege physics) 

• Industrial aits teachers with one to three courses in college physics 

• rhysics teachers with some industrial or apiriications back^ound 
and an interest in the Principles of Technctogy course format 

• Teams (rf teachers with a physics teacher doing the classroom 
(frontal) teaching and madi labs and a vocational teacher doing the 
hands-on labs. Ite team teaching approach lias been found to be 
paiticulariy successfol where the two teachers sit in (m each other's 
classes. 

Whichever teacher selection is made, it is extremely important 
that the new Princij^ of Technology teacher(s) attend a Princi|4es of 
Technology Program woricshc^, be given several weeks {banning 
time prior to the beginning of classes, and be given some release time 
during the first year of instniction to get labs oiganized and lesson 
plans prepared. 

What Does a Principles of Technology Program Cost? 

Materials. The Industrial and Technology Education Unit, 
Career- Vocational Education Division, State Department of Educa- 
tion, is a member of the Principles of Technology Consortium. 
Program participants have the right to make unlimited copies of the 
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print and video materials for use in the progFam. Paiticipants may also 
purchase copies of the materials at pitfentd prices. 

Facilities. Principles of Technology can be taught in a high 
school science laboratory or a vocational lab s^)idied with llS-volt 
AC electrical power, water, drain, and gas. Compitssed air is useful 
but not required. It is recommended that five lab stations be provided; 
however, implementation of the course is possiUe with two or three 
lab stations. A videotape player (VHS, Beu, or 3/4-inch [1.9-cm]) 
and television monitor are required. 

Equipment. A complete lab-equipment list for the Principles of 
Technology labs can be obtained from your state consortium mptt- 
sentative or from (X)RD. The cost of equipment is fnmi $4,000 to 
$6,000 per lab station for the first year (units 1-7) and approximately 
$2,000 additional per lab station for the second year (units ^14). Lab 
management infonnation, technical facilities requirements, and a 
detailed equipment listing are available througli your state consortium 
representative at the Industrial and Technology Education Unit, 
Career- Vocational Education Division, California State Department 
of Education, 721 Capitol Mall, P.O. Box 944272, Sacramento, CA 
94244-2720, (916) 445-6726. 

Does Principles of Technology Work in the Classroom? 

An extensive pilot test was an integral pan of the developmental 
process for Princi{4es of Technology. Ample evidence indicates that 
Principles of Technology works in the classroom. Demonstrated 
results include: 

• Learning gains — As indicated by several hundred student pre^st- 
tests, the Principles of Technology units resulted in statistically 
significant learning gains. These gains were consistent among 
grade levels and sites and between male and female students. 

• Positive student attitudes — Students were quite positive about the 
Principles of Technology units. They indicated tfiat they liked the 
matenal, particulariy the video programs and the hands-on labs. 
Stuoents found the material relevant, most indicating that they 
thought the material was important for them to understand. Again, 
these findings were consistent among grade levels and sites and 
between male and female students. 

• Positive teacher attitudes— ttachtrs were also positive about the 
material. Almost all teachers indicated that they felt comfortable 
teaching Principles of Technology. 

These positive findings do not mean that implementing Prin- 
ciples of Technology is easy. The field-test results indicated that 
certain conditions can enhance the successful implementation of Prin- 
ciples of Technology, as follows: 

• Teacher preparation time— The majority o^ teachers reported 
spending, on average, more than 30 minutes preparing to teach 
each Principles of Technology class. Several reported more than an 
hour of preparation. This suggests that adequate preparation time 
should be allowed for a teacher who is initially implementing 
Principles of Technology. 
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• Teacher backgrou9id—Te$idhm with a mote extmsive physics 
background tended to be moit successful in implementing Prin- 
ciples of Tedmology. Althou^ most students demonstraied a 
learning gain, those students whose teachers had a more extensive 
physics background tended to have more pronounced learning 
gains. 

• Class rime— Both a comparison of studem test soorts to teachera^ 
reports of time spctA in dass and tfie teachers* own comments 
indicate that 50 to 60 minutes per session is optimum. 

• Z^e9ll(pl»le^l^-The problem thttpilot*^ teacher 
quently itpottcA was difficulty in getting ttie lab equipment on 
time. Since the sdioors ordering system «id die vendor delivery 
process will likely be time-consuming, 1*^^ equipmert should be 
ordered well in advance of anticipated use. 

The irilot test has indicated that Principles of Technotogy does 
work in the classroom, riowever, like any educational innovation. 
Principles of Technology requires hard work. Qearly, a well-coordi* 
nated effort among school administrators, counselors, and teachers 
will help ensure success. 



The Curriculum Process Guide has evolved out of the need to 
provide industrial and tedmology education teachers with a 
means erf* (1) comparing existing cuiriculum witfi the state 
model cunicuhmi standards foi industrial and tedmology 
education; (2) developtag new courses, lesson plans, and other 
curriculum material, using the curriculum standards; (3) documenting 
the lelationdup between industrial and technology education and the 
academic core curriculum; and (4) providing for the continued refine- 
ment of curriculum and instruction. 

On completion of the required comparison, many local districts 
will conclude that their programs are already consistent with the state 
model . Others will look on the standards as a god toward which to 
strive. In any review, however— kinderganen through university— it 
will be impoitant to shape curriculum oomem to local student needs. 

The process guide is divided into four sections: (1) The Cunicu- 
lum Com^son Process; (2) Usir^ die State Model to Constnict a 
Course Outline; (3) Using the Model Curriculum Standards to Con- 
struct a Lesson Plan; and (4) Teacher-Developed Student Materials. 
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The Curriculum Comparison 
Process 

The Cunriculum Comparison Process was designed to provide 
local districts and individual teachers with a fonnat with wtdch to 
compare local curriculums with state models. In addition to meeting 
the secondary school requirement for comparing local curriculum 
with state models, the comparison process will also provide infonna- 
tion at all levels about the appropriatmess of the local curriculum, the 
effectiveness of local instruction, any needed modification in the 
curriculum, and shoit- md long-term planning. The outcome of the 
comparison process will also affea the local district*s three-year plan 
development and related quality criteria review process. 

Curriculum construction and maintenance is important. This is 
true not only because of the legal requirement to have a current copy 
of a course outline for every subjea offered on file, but also because 
students deserve to have access to the most up-tOHlate knowledge and 
skills demanded in business and industry today. 

The curriculum review im>cess was created to help the industrial 
and technology educator organize courses into programs and make 
the required curriculum omiparisons. This process should help to 
promote communication among teachers and administrators. Most 
impoitantly, the students can benefit from the opportunity to under- 
stand relati(Hiship5 between what they are ^aking in school and their 
post-high school occupaticmal goals. 

The process begins with the identification of instructional 
programs, as defined by courses, and ends with an in-depch analysis 
of how the existing courses ccmipare with the model. Wherever 
possiUe, existing methods and materials have been incorporated into 
this process. The comparison process uses two woricsheets that 
simplify the procedure and pDduce documents applicaUe to a variety 
of needs. 

Over the years, school districts have been required to report to 
the State Department of Education a variety of data relative to the 
number of students enroUed, completed, and placed from vocational 
programs. These programs are conducted at the high school and ROP 
as a series of courses. Each of these courses contributes to the 
studem*s knowledge and to the skill development needed to obtain 
entry-level jobs. 

For stale repotting purposes, each of these courses has beoi des- 
ignated with a California Basic Educational Dau System (CBEDS) 
code and title. For industrial and technology education there are 1S3 
such codes and titles, ranging from Air-Conditioning to Woodworic- 
ing. The CBEDS code is composed of a four-digit number, industrial 
and technology education programs are represented by program codes 
with the numbers S5XX, 56XX, 57XX, 58XX and S9XX. 

As a result of the state Superintendent's policy of defining 
programs as a "sequence of courses** leading to specific student 
outcomes, the existing C^^EDS code structure takes on a second 
puipose. In addition to serving as a means to report course activity, 
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the CBEDS codes may also be used to define an imtnictional pro- 
gram. To assist in the task of finding the pcDperpiogmn code, i 
concise description for each CBEDS code and titk has been ptpaied 
and included in Appendix A. Also included in Appendix A is a taUe 
that shows the connection between die inchistrial and technology 
educettion clusters and CBEDS codes and titles. This taUe is aiianged 
by seven clusters with assigned CBEDS codes and titles listed under 
each cluster title. 

Form A: Comparing Course Content with the 
Model Curriculum Standards 

The process of comparing local curriculum with the state model 
begins with the two-sheet forai entitled. "^Comparing Course Content 
with the Model Curricuhun Standanls** (F6rm A). To complete Form 
A, four resources are requited: 

1. The Industrial wnd Techm^gy Education Model Curriculum 
Standards and Program Frameworic document 

2. A list of courses for the industrial and technology education 
program to be reviewed (Note: A program titie is obtained 
from reviewing CBEDS*s codes and tides— Appendix A.) 

3. A course outline for each industrial and techndogy education 
course within die progmn identified in item (2), above 

4. Current academic frameworic and model curricuhun standanls 
documents 

Fbrm A. "Conqiaring Course Content with tiie Model Curricu- 
lum Standards," is designed to hdpoiganize inforaiation fixxn a 
variety of sources to facilitate its anal^s and to record conclusions. 
A nijmber (tf benefits accrue from completing a F6mi A for each 
course in die selected program. These benefits are: 

1. Providiiig a defined course sequence for tiie specified indus 
trial and teduxdogy education program (This is an impoitant 
tool for guiding studeitts in selectii^ die right course combin 
ation needed to reach ttieir career goal.) 

2. Providing evidence of course CMitenttiut enhances die 
academic core curriculum 

3. Providing a comparison of the district curriculum widi state 
standards. 

4. Providing a medumism to help keep the district curriculum 
on a par with state standards 

InstmctioM for Fonn A 

Stq) 1— Program/Cluster Identification 

A. Select a program. 

1 . District vocational reports 

2. ROP/CVB-77 

3. Previous district plans 

4. Three-year district fAm 

B. Study Form A to become familiar witii its contents and 
layout Note tfuit it is divided into three parts: (1) general 
identifying infonnation; (2) sequence of courses; and (3) the 
course/standards comparison documentation. 
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C. Identify the ftlated industrial and tedmology education 
cluster 

1 . Ouster descripticms in die framework (Appendix A) 

2. Similar titles (clusteri)rogram) 

3. Key woid or common word analysis 

4. Distriqt practice 

D. Record identifying information at the top of Fbmi A. (See 
examine below.) 




Step 2— Program Course Sequence 

A. Identify courses within the (mgram. 

1. Program title/course tide rdationdiip 

2. Program descriptim (Appendix A) 

3. Distria course outlines, ROP/C course oudines* and 
district course codes, ROP/C VE-77s 

B. Arrange courses into program sequence. 

1. Logical leaming sequence 

2. Purpose of course; exfdoratory, skill building, and occupa* 
tionaUy specific 

3. District/school policy and/or prerequisite 

4. ROP/C courses 

C. Comi^ete the sequence of courses information on Form A. 
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Step 3—4tecording Course Outline and Validating Model Curriculum 
Standards (Step 3 is rq)eated for eadi course listed during 
Step 2.) 

A. Select course for comparison to cluster standards. 

1. Check course oudine for currency. 

a. Course outline preparation date 

b. Advisory committee 

c. Department review 

2. Clieck course outUne for tdock/kmit organization. (See Ap- 
pendix C for samide of course outline.) 

3. Correct any discrepancies on prepared, detailed course 
oudine. 
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B. Recofd outline. 

1. Number column is used for block and unit numbers. 

2. Block and unit titles are recoided in course outline 
ccdumn. (TtiB may be a cut-and-pasie job.) 

3. Use additkxiil sheets for Form A as axessary; record 
sheet numbers. 

See the exanqde from F6rm A bek>w. 



Step 4— Matching Course OmUne to State Statidards 
(Step4 is repeated for each course listed in the sequence.) 

A. Compare blodc and unit titles with standard titles. 

1. Use modd dusier menus. 

2. Use model chisier descriptions. 

3. Use common word analysis. 

4. Match standards with Mode andA>r unit titles. 

B. Record standard number and title cpposixt and on-line with 
the iqppropfiate block or unit title. 

C. Record matches between industrial and technology education 
standards and academic standards. 

1. Use current academic framework and standards. 

2. Use common word analysis and skill/task analysis to 
determine matches between curriculum and academic stan- 
dard. 

3. Check w^rever q)prDpriate matches occur on Form A by 
using page numbers or odier identifying codes. 

Form B: Summary Comparison of Coui^ Content 
with State Curriculum Standards 

The local curriculum comparison process ccmtinues with the 
comfdcrion of Form B, ""Summary Comparison of Course Contait 
with State Curriculum Standards.** This second step is dqiendent 
upm the quality of comfdeted materials described for Fonn A in this 
guide. 

When the curriculum comparison process is initiated the 
local district teacher, it should be noted ftM every district does not 
ojp^ntt every possiUe industrial and technology education program. 
During the comparison, ttierefore. a one-to-one match with every 
cuniculum standard listed in the state model should not be expected. 
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Furthermore, every distria should expect to offer industrial and tech- 
nology education piognuns as appropriate to: 

1. The size md location of tfie district 

2. The type of industry in die labor maricet served 

3. The availability of fKilities and staff 

The state Superintendent has suggested that arranging Career- 
Vocational Educttion Division courses in a sequential manner leading 
to a pitdetennined outcome can be a powerful means of reinforcing 
the academic core. Given diis suggestion, it would wpput that in any 
im)cess to improve cuniculum. serious consideration diouM be given 
to identification of the course sequence for any Career-Vocational 
Education Division program operated by the district Consider die 
course sequence for the automotive mechanics program described in 
Appendix B: In this examide. industrial and tedn^Qgy education 
specialization courses are offered during the final two years in die 
hi^ sdiool; occupationaDy specific courses are offered through an 
ROP/C program. While thii example suggests aiticulation witti a 
community college, listing options for die student to fbUow after 
leaving hi^ sdiool. it might also include elementary and middle 
school courses. 

Form B. ''Summary Comparison of Course Cbntem witti State 
Curriculum Standards** is designed to compare die distribution of 
standards to die courses that ccxistitute die instructional program. This 
fonn is divided in two major paits: (1) identifying infomiation and (2) 
comparison of standards contained in eadi of die counesttiat make 
up the program. As with Form A, a number of benefits are derived 
from completing this form. These are: 

1. Identifying critical cluster standards not addressed in the 
courses that are in die program sequence 

2. Identifying any duster standard addressed in more dum one 
course 

3. Identifying die basis for modifyiiv existing curricuhmi 

4. Identifying die justification for staiting new courses 

5. Defining information to assist hi establishing priorities for die 
district's three-year (dan 

Instructions for Fonn B 

Step l^ompUHng Identifying I^omatlon 

A. Study Form B to become fSmiliarwidi its contents and 
layout NoiB diat much of its infomiation can be obtained 
from the comfdeted Fonn A. 
See the example from the topof F6nn B, below. 



B. From Foim A, obuin the model curriculum cluster title and 
pfogrun titte and reoord them on Forni B. 

C In the spaces under tfie heading **Sequence of courses (pro- 
gram)/* list die courMscontainel in die selected program. 
(Obtain from Fram B.) 

D. List related cluster standards. (Use cluster menus in the 
model.) 

Stq? 2— Recording Cluster Standards Matches widi Course Outlines 
Using die previously comply Form A, check off eadi cluster 
matched to a course outline Mock or unit title. 

1. For eveiy cluster standard indicated on Form A, and using 
die code letters (bottom of Fcrnn B), marie the corre- 
sponding course column on Form B. 

2. Continae until all courses from Form A have been prop* 
eriy recorded. 

3. Take care to line up die code letters so diat left-to-right 
dufdication mMdies oocuniqg between die standard and in 
more dm one course can be easily identified. 

See the example from die bottom section of Form B, bdow. 




Form C: Three- Year Flan for Implementation 
of Standards 

The togical next stq> in the total curriculum comparison process 
is to develop some kind of plan for making the modifications indicated 
by die analysis of die results of completed Forms A and B. Form C 
was devised to estaldish a schedule for making the indicated changes. 

A number of benefits accnie from comfdeting diis form: 

1. Establishing priorities for curriculum changes and associ- 
ated timelines 

2. Establishing essential documentation needed for the 
district's Three-Year Plan for Career- Vocational Educ <on 

3. Estaolishing backup documentation needed for budget 
development 



Instructions for Form C 

Step 1— Performing Cluster Standard/Program Analysis 

A. Check for unnecessary duplication of instniction occurring 
among multiple courses in die program sequence (examina- 
tion of Fbnn B). 

1. Review advisory committee recommendations. 

2. Seek depaitmental consensus. 

3. Seek departmental consensus as identified by the co(te on 
FbmB. 

t. Consider the purpose of the course in the program 
sequence. 

B. Check for standard omissions (model). 

1. Determine if standards not checked require assignment 
to one or more courses in the program sequence. 

2. Detennine if a new course is required in the sequence. 

3. Consult advisory committee. 

4. Seek department decision. 

5. Use the **A" code to indicate that the standard is to be 
added to the course curriculum. 

^tep 2: Recording Conclusions 

A. Record the titles of the selected standards, in the left-hand 
column (use the "A" codes on Fonn B). 

B. Record necessary action for implementation of standard: 

1. Add to existing course (title). 

2. Add new course (title). 

3. Modify existing curriculum. 

4. Delete from course (title). 

C. Mark in the appropnate column the year selected for standard 
implementation. 
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Stq} 3: Implementing the Standards 

The comfdetion of Fonn C is the final step of the curriculum 
comparison process; remains now is the actual implementation. 
im|dementation activities may include: 

1 . Rewriting course ou^nes to reflect adjustments 

2. Writing new course outlines (see Section Two) 

3. Ordering essential instructional materials or equipment 

4. Modifying facilities 

5. Conducting teacher selection and/or staff development 

6. Estaldishing budgets 

Form D: Budget Planning fbi Implementation 
of Standards 

Forni D, **Budget Hanning for Implementation of Standards,*' is 
the last fomi in the series of fbmis that make up the cuiriculum- 
comparison pnx:ess. Identifying die equipmoit, supplies, and services 
needed to implement a particular standard is critical; administrators 
and school board members will require this infonnation before 
making their decisions. 

This fomi is really an extension of Fonn C. While Fonn C is 
designed to answer the questions when and what, Fbrni D is designed 
to answer the questions how much and why. 

As with idl the previous forms, there are certain benefits to be 
gained from completing this fonn: 

1. Identifying preliminary cost data for implementing a Model 
Curriculum Staixlard 

2. Documenting all iteu^s needed to be purchased for the im- 
plementation of each nodel curriculum staiKlard 

3. Identifying infomiat. \ needed to justify the expenditure of 
furuls 

Instructioiis for Form D 

Step 1 : Determining What Is Needed and Its Cost 

A. As with all the other forms, complete all of the identifying 
infonnation required in the upper portion of the forni; then 
list the standards to be implemented for the selected budget 
or school year. All of this infonnation can be obtained from 
Form C. 

B. Identify the equipment, supplies, and services required. This 
task may be comfdex or simple, depending on what is 
actually needed to implement the standard. It may range from 
preparing the specifications for a new milling machine, i!s 
tooling, and the rewiring of the shop to accommodate 220- 
volt, three-i^ase power, to simply identifying a new mi 
crometer. 

1. Analyze the cluster statement. 

2. Confer with the vocational education administrator and 
the business director. 

3. Consult with advisory commi ' 
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4. Confer with the chief of facility tmuntenance. 

5. Consult catalogs and/or sales people. 
Complete the 'Item" and ''Funds required*' columns. 

Step 2: Writing the Justificatioh Statement 

The time spent on the task will be directly pioportional to your 
success in obtaining all of the necessary ^)piovid& The more efTon 
expended on ttiis part of the forni, the more likely you will be suc- 
cessful. You should not only spend time on the areas discussed in the 
next paragraph, but you should also exjdore the various sources of 
funding. You should be ready to seek funds from sources in addition 
to the distria's general funds. 

The language in the particular model cumculum standard "Jid 
the minutes of advisory committee meetings should be rich resources 
for this task. 

In writing die justification statement, you should consider: 

1 . The model curriculum standards 

2. The goals and competency curriculum statements in course 
outlines (F6rm E) and lesson plans (Form F) 

3. Catalog descriptive language 

4. Vendor statements 

5. Advisory committee member statements 
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Form A 



Comparison of Course Content with the Model Curriculum Standards 

Course School district 

Cluster School 

Program Prepared by 

CBEDS code and title Date 



Sequence of coursee (course titles) 


CBEDS code 


QfBdelavel 


1 














2 














3. 






4. 






























Areas of academic enhancement 


No. 




Course outline 


No. 


Model curriculum 
standard title 


English 


History 


Mathematics 


Science 


Visual and 
PeilbnninQ 
Arts 
















r 





Form A (continued) 



Comparison of Course Content with the li/iodel Curriculum Standards 



Course title 



Program title 



No. 



Course outline 



No. 



Model curriculum 
standard title 



Areas of academic enhancement 



Englsh 



Histofy 



MathBinatics SdsfM 



Visual and 
partonninQ 
arts 
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Summary Comparison of Course Content with the Modei Curriculum Standards 



Cluster _ 
Program 



School district. 
School 



CBEDS code and title 



Prepared by 
Date 



Model curriculum standards 



(Utt menu) 



Code: I - Introduction or exploration of standard 
P - Primary instruction at this level 



Sequence of oouriet (program) 



R - Review of primary instruction 

A - Standard to be added to course of study 
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Form B (continued) 



Summary Comparison of Course Content with the Model Curriculum Standards 
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Using the State Model to Construct 
a Course Outline 

This section sets out a course curriculum docimenution proce- 
dure. It was included in ttiis guide to help teachers with course 
curriculum development The step-by-step process defined in this 
section may be used to reconstruct an existing course or to create an 
entirely new one. Course outlines developed in this manner are 
directly linked to the model and arc clearly related to the academic 
core. 

Every school district is required to have on file a current course 
outline for each course offered to its students. Since this document is 
generally available, it will serve as the principal means of comparing 
district curriculum to the model. Course outlines, however, may vary 
in fonnat or in structure from district to district. Recognizing that 
these differences in fonnat do exist (to reach a common understand- 
ing of the course construction process and to facilitate potential 
curriculum exchange), a generic course outline. Form E, was devel- 
oped for the course curriculum construction process. 

Model Curriculum Standards, Program Framework, 
and Process Guide for Industrial 
and Technology Education 

While this document does not prescribe *'what** is to be taught 
"when,'* it does contain curriculum standards rich in specific ex- 
amples. The examples include both the technical core and academic 
core instructional content However, as set forth in SB 813, the state 
curriculum standards are intended to serve only as a model; they are 
not a marKlate. 

Local hi^ school districts are required to compare their curricu- 
lums to the state's model every three years. The Model Curriculum 
Standards, Program Framework, and Process Guide for Industrial 
and Technology Education represents the strongest possible profes- 
sional consensus about the instruction that students who pursue these 
programs should have prior to leaving school. Local districts arc 
therefore urged to make adjustments in their curriculums as identified 
through the comparison process. 

The model has been constructed as a three-levei scheme extend- 
ing frcmi elementary grades through middle grades, high school, and 
on into postsecondary institutions. The exact grade level for introduc- 
ing curriculum concepts contairied in the model has not been defined 
because of the grade level differences in the structure of individual 
school districts, differences in available instructional facilities, and 
the varying capabilities of teachers. 

Model standards are valuable for determining potential program 
modifications, such as adding or deleting courses or changing existing 
course content. They are also extremely useful for constructing 
curriculum for new programs or for facilitating program articulation 
among grade levels and institutior^s. 
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Course Outline 

It is important to note that any modification of an existing pro- 
gram, whether adding or deleting subject content to or from a single 
course or adding an entirely new course, requires appropriate docu- 
mentation. Likewise, documentation is required for estiA>lishing a new 
program. Whatever the situatior work should begin with identifying 
the appropriate model standards, assigning ♦hem to courses, and detcr- 
minmg the course sequence within the program. Once all of these 
details have been detennined, program documentation begins. Con- 
structing an individual corrse outline for each course contained in the 
program is the accepted documentation methodology. 

The process for determining the content of a course involves an 
analysis of the subject to define what the student is to do with the 
knowledge or skills after they have been mastered. Other determi- 
nants of course content are: 

1 . ExperierKCs of the teacher 

2. Advisory committee suggestions 

3. Available instructional resources 

4. Purpose of the course within the program 

Prior to the availability of the model, consUructing a course 
outline was principally the responsibility of the teacher. The teacher 
would begin with an idea that would eventually evolve into a listing 
of the major topics to be included in the course. This listing would 
often be derived from a new textbook, from technical infomriation,.or 
from discussion with other knowledgeable people. 

The circumstances for curriculum pdanning and development 
have changed during the past several years. Certain requirements 
contained in SB 813, local school board policies, and the State 
Superintendent's opinions and policies have brought significant 
change. Most notable among these changes is the active promotion of 
the instructional program concept: a series of articulated, sequenced 
courses leading to predetennined occupational outcomes. The effec- 
tive implementation of the program concept requires the involvement 
of more people and the commitment to look beyond the content of a 
single course to see the total instructional content in the entire pro- 
gram. Fortunately, the model is a powerful tort for districts to use in 
this curriculum planning process. 

Course Outline Structure 

Along with certain identifying infonnation, the course outline 
must include the course description, course goals, total instructional 
hours, and the actual topical outline. The structure of the topical 
outline is hierarchical, in that it begins with a "block title" that 
denotes the '^mogeneous subject content of the block. The block title 
establishes a central theme; for example, 'Type Styles" or "Automo- 
tive Tools." 

The next hierarchical element in the topical outline is the "unit." 
The unit is a subset or derivative of the block title. It is a narrow in- 
structional topic. When viewed together, all of the units define the 
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total teaming coosm within the tdodL For examine, listed under a 
Nock title of 'Type Styles" could be sudi unit titles as *^lution of 
Type." ^'Developinent of Type Faces.- or ••CharKtcrlstics of Type- 
faces.** As a ruleof thumb, there aie usually three to nfaie unit titles 
assigned to eadi block title. If more dun nine unit titles aie lequircd 
to define die bkKk. perhaps the Mock dtk is too broad and should b^ 
split into several topics. Unit titles define ccrtiesive instniction and 
delineate the coordinated sequential leamii^ activity in which the 
students are to paitidpate. The course outline, then, is just diat, an 
out^^ne of subject matter to be presented throughout the course. The 
subject matter is listed on the outline in the sequence in which it is to 
be presented to die students. To help die teacher to keep track of die 
subject matter, a numbering system is recommended. Since die block 
tide establishes die central theme, it is numbeitd widi an Arabic 
numeral and followed by a decimal point Corresponding unit ddes 
are numbered widi die same number as dieir block dtle, but following 
die decimal point the unit is assigned its own number. For example, a 
ponion of a course ouUine, starting widi die block tide, should look 
like this: 

3.0 Type Styles 

3.1 Evolution of Type 

3.2 Development of Typefaces 

3.3 Characterisdcs of Typefaces 

To help you to visualize diis description, diis would be a good 
time to examine a sample course oudine; one has been provided in 
Appendix C. Also, at die end of this seaion is a blank course oudine 
fomi. 

The Structure of the State Model 

With the structure of the course outline now fimfily in mind, an 
examination of the structure of the model is in order. As previously 
mentioned, the model is divided into three administrative levels. 
These three levels are: 

1. Industrial and technology education for children 

2. Industrial and technology education explorations 

3. Industrial and technology education specializations 

As you can discern, die ddes of diese administrative levels 
follow die ^st principles of career development They also fit widiin 
the philosophy of die State Superintendent as diey define a continuum 
of learning diat contributes to die students* understanding of die 
technological worid. 

Industrial and technology education specialization is further 
divided into seven clusters: 

1. Construction technology 

2. Diversified occupations 

3. Electronics technology 

4. Manufacturing technology 

5. Power, energy, and transportation technology 

6. Visual communications technology: drafting 

7. Visual communications technology: graphics 
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The model includes introductory statements, organization and 
format explanations, and standards. Near the begiiming of each 
section is a table of contents, better titled a menu. The menu is just 
what you might expect— a listing of standard titles. Each standard 
includes an introductory statement and the statement of the standard. 
Following the standards for each cluster arc suggestions illustrating 
how academic standards may be reinforced. 

• 

Organizational Considerations 

As you begin to constmct a course outline, keep in mind the 
factors that may affect instnictional content, including the following: 

• The backgnxmd and capabilities of the potential student population 

• The available instructional facilities 

• The planned purpose for the course and what its benefit will be to 
the student 

• The amount of instructional time 

Other important consideratioiis are the presentation sequence of 
the instructional blocks and the units contained within each blodc. 
The sequence of instruction is typically organized in a manner that 
permits the least complex material to be prese.>red first Also, the 
presentation order is detennined by logic, that is, certain topics are 
presented before others. The types and grades of rasives, for 
example, are typically discussed before a demonstration of how to 
sand wood to a smooth finish. 

During the initial course curriculum analysis and development 
phase, it is recommended that proposed instructional block titles and 
their unit titles be written on 3-in. x 5-in. (7.6-cm x 12.7-cm) cards. 
This will enable you to experiment with the sequence of instruction. 
Once the instructional sequence has been determined, the various 
blocks can be numbered to denote their proper sequence. 

Using the Model to Write a Course Outline 

For Uie rest of this discussion, manufacturing technology will be 
used as an example. Before proceeding with the explanation, please 
review tiie manufacturing' technology cluster standards in the model. 
Note tiiat manufacturing technology includes the following areas: 

• General metals 

• Bench metals 

• Machine shop 

• Machine tool 

• Production mill 

• Production latiie 

• Computer numerical control 

• Welding 

• Sheet metal 

• Plastics 

As you turn die pages, note descriptions for the various compo- 
nents of manufacturing technology. With this informal! .1, die first 
three items for a course oufline can be written. The first of these is the 
course title. For the purpose of discussion, let us assume tiiat we have 



need to ptepm a course outline for an intnxluctoiy course in metal- 
woiking. Scannmg the littmg of wiM is contained in this particular 
area reveals thM the first item, general metals, could be used for die 
proposed course title. 

Grade level can also be estaUished from r^ing this material. 
In this case, the recommended level is grade nine or ten. In any case, 
if this course is part of a comprehensive program, it certainly should 
be offered at a grade level that allows students the (^portunity to take 
progressively more advanced courses in the program. 

As described earlier, the course outline contains a course de- 
scription. The introduction to manufacturing technology that provided 
us with the course title and grade level is also rich in language needed 
to adequately describe course content. This description is worth tht 
time to write carefully so duit it can be used in die district's student 
handbook to attract interested students. 

Developing the Course Outline (Form E) 

STEP 1 : Selecting the Standards to Be Included in the Course 
Begin this task by scanning the appropriate menu. As you 
identify preliminary standards, copy the number and tide onto die 
upper left-hand comer of a S-ia x 5-in. card, using one caid per se- 
lected standard. 

You need not limit your scanning to die menu for manufacturing 
technology. You may, for instance, want to consider some instniction 
in Print Reading (No. 9 under Machine Tool) and Oxygen Acetylene 
Welding Equipment (No. 9 under Welding). 

STEP 2 : Verifying the Selected Standards 

Now is die time to leave the menu and carefully read each of tf)e 
standards that you selected from the menu. If die selected standaid 
still seems appropriate, dien keep die conesponding 3-in. x 5-in. card; 
if not, discard the card from your collection of standards. 

STEP 3: Defining the Block Title 

The Mock tide on a course oudine is a concise and descriptive 
phrase that represents die homogeneous instnicticHial content of a 
subject. It defines die part of die instniction diat focuses on a central 
dieme; for example, "Lubrication System" or "Braking System." 

In most instances, the title of the standard can also serve as die 
block tide. In any case, it will certainly provide strong clues as to an 
appropriate Idock tide. Avoid block tides diat are too brief and diat 
dierefore may be open to conjecture as to meaning. 

Consider Manufacturing Technology Standard No. 5, "Measure- 
ment" Keep in mind die previous caution concerning brief block 
tides. The single word "measurement" does not seem adequate for a 
block tide. After reading through die introductory statement and die 
statement of die standard and underlining the key words, you could 
select die first phrase, "Accuracy in Measurement," tor die block tide. 
But is diat truly reflective of die homogeneous content of a block of 
instniction on measurement in the context of manufacturing technol- 
ogy? Aldwugh not specifically mentioned, die wonl "precision" 



ceitainly is implied. Therefore, consider "Precision Measurement" as 
the block title for this example. 

Record your selected title on a 3-in. x S-in. card. At this point, 
do not assign a number to your title, as the instructional sequence has 
not yet been determined. 

STEP 4 : Identifying the Unit Tides 

Units are logical divisicms of instruction contained within a 
block. Each unit is a cohesive segment of instructional activity that 
contributes to the student's masteiy of the total UocL There are a 
number of factors to consider when idenrifying unit titles for each 
block: 

• The overall goals of the course 

• The relationship of the unit to all other instniction within the 
course 

• The grade level of tlie students 

• The instructional time availaUe for the unit 

• The available instructional materials, tools, and equipment 

• The ability and previous experience of the students 

• The experience and professional judgment of the teacher 

• The instructional sequence of die unit within the Mock 

• Related occupational licensing or examination requirements 

Review the words you underiined while detenntning the block 
title. When you are satisfied that you have identified all of the key 
words, compare your list with the one following: 

• Accuracy 

• Interpretation 

• Dimensions 

• Units of measurement 

• Measurement systems 

• Terminology 

• Tolerances 

• Variety of measuring instruments 

• Fractions 

• Decimals 

• Mathematical formulas 

The words in the above list represent most of the key or major 
concepts that must be included in the instructional bkx:k, ''Precision 
Measurement" At this point, be sure to study the academic core skills 
enhanc*^ment section to glean any concepts that can be incoiporated 
into this block. 

Now consider the logical or instructional order in which these 
concepts should be presented to students. When you decide on both 
the order and titie, record them on the 3-in. x S-in. card, carefully 
mailcing their proper presentation sequence with capital letters. When 
your block tide and unit titie sequence is complete, compare it with 
this one: 

0.0 Precision Measurement 

0. 1 History of Measurement 

0.2 Units of Measurement 

0.3 Measurement Systems 



0.4 Measuring Instnimems 

0.5 The Mithematics of Measurement 

0.6 Measurement Tenninology 

0.7 Accuracy in Measurement Practice 

0.8 Inteipretation of Dimension Symbols 

Do not be concemea if you have identified more unit titles or 
have named them differently. The above listing was included only as 
a guide. The point here is to illustrate the process of using the model 
to assist with curriculum construction. Proceed with this reasoning 
process until you have completed all of the blodc titles you have 
selected and recorded on the 3-in. x S-in. cards. 

STEP 5: Determining the Instructional Sequence 

The sequence of instnicticMi is important and should be reflected 
by the order of the block titles as they appear on the course outline. 
You may wish to review the section of this document titled "Orga- 
nizational Considerations." 

Now spread out your 3-in. x S-in. cards on a table and begin ar- 
ranging them in what you think is a logical sequence. Review your 
sequence and number the blodcs. Now present the cards to a fellow 
teacher to consider the sequence and suggest charges. When you have 
considered all suggestions, make whatever ci^znffi in the sequence 
you feel is appropriate. To check for a possible fonnat, examine the 
sample course outline included in Appendix C You are now ready to 
have your first draft of the proposed course outline typed. 

STEP 6: Validating the Instructional Content 

Make an appropriate number of copies of the proposed course 
outline and have U reviewed by an advisory committee. As a result of 
this review, make whatever modifications you deem necessary. 

STEP 7: Obtaining Course Approval 

Every school district has its own course approval process. It is 
important to attach the minutes of your advisory committee meeting 
when submitting this course outline in the approval process. During a 
presentation to the district curriculum committee, reference should 
also be made to the fact that the course was developed using the state 
model. 

You may also include Fomri A, "Comparing Course Content 
with the Model Curriculum Standards," in the course approval pack- 
age. This may strengthen the chances to obtain approval, as this form 
illustrates how the course could enhance academic core skills. 
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Using the Model Curriculum 
Standards to Construct 
a Lesson Plan 

As in any crafty teadiing requires the use of the right tools to do 
the job properly. The basic tools of teaching include the counse 
outline and the lesson {dan. In Section l\fo, the course outline was 
fully ex|4ained. It defines the subject matter to be Uught and the 
sequence in which it is to be presented. The course outline is used to 
convey to the reader the totality of the subject matter to be taught. The 
lesson fim tells the teacher what is to be taught during a specific time 
period. An analogy of this might be a comparison of a map of Califor- 
nia to a city map of Fresno. The state map is useful for showing how 
to travel across the state* but it is not much use for finding your way 
around Fresno. As with the state map, the course outline shows the 
overall subject matter content, but it is too general a reference for 
actuaUy teaching students. 

The lesson plan is derived from the course outline. It shows the 
details of what is to be taught, just as the map of Fresno shows the 
details for finding one's way around the city. Each of the unit titles 
appearing on the course outline are to be further defined into teaching 
units. Each unit title on the course outline becomes one or more 
lesson plans. The end results of the defining prtx:ess — expanding unit 
titles into teaching units— are recorded in a format called a lesson 
plan. 

The purpose of the lesson plan is to tell the teacher how the 
lesson (subject matter) is to be taught, what is to be taught, what the 
students are to do to learn the lesson, and how the teacher is to 
measure the student's progress to ensure that the lesson has been 
learned. The use of the lessra plan provides for consistency in the de- 
livery of the lesson. The lesson plan has a number of legal implica- 
tions. Perhaps the most important of these is that ttie lesson plan 
represents the evidence of what the teacher has taught The lesson 
plan is the primary basis for a teacher evaluation. 

Any experienced teacher can describe for you or show you a 
lesson plan. No two lesson plans will be the same. They will vary in 
detail and complexity. Because of such a variance in lesson plan 
format, it is difficult for teachers to exchange cunicula. In an effon t^^ 
promote the curriculum and to cnharK:e the teacher*s curriculum con- 
struction abilities, the following section on lesson plaruiing has been 
developed. 

Introduction to Lesson Planning 

Before jumping into the technical aspects of constructing a 
lesson plan, let us consider certain tangential but nevertheless crucial 
issues. California Education Code Section 44662 states that each local 
school board is to set standards of expected pupil achievement for 
each grade level and in each area of study. This section further 
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requires the distria to evaluate teachei competency as it reasonably 
relates to: 

• Progress of student mastery of the estaUished standards 

• Instnictional techniques and strategies used by the teacher 

• The teacher's adherence to curricular objectives 

It is imponant to note that the Education Code estaUishes that it 
is the district's responsibility to set standards, evaluate student 
progress, monitor the teacher's use of instnictional techniques and 
strategies, and ensure that the teacher adheres to curriculum objec* 
tives. When this is put into practice, however, most of these responsi- 
bilities are delegated to die teacher. In reality, then» it is up die teacher 
to set the standards, select the strategy, stay on the subject (curricu- 
lum objectives), and measure the student's progress. 

Given this background, one can see that the teacher has critical 
responsibilities for providing a learning situation in which it can be 
reasonably assumed that the student has oppoitunities to achieve 
predetermined standards. The process a teadier goes throusfi to meet 
these responsibilities is called 'lesson planning.** The end product of 
this planning is a fonnal writtm document called '*the lesson fdan.*' 

Experience has shown that there is a direa correlation between a 
successful tesson presentation and how much time was ^nt on 
lesson planning. The more time spent on lesson planning, the easier 
the lesson goes. Students neariy always react positively to a well- 
planned lesson. Lesson planning always begins with the teacher 
answering a series of questions: 

1. What is to be taught? 

2. What is the best instructional method to use for this topic? 

3. What evaluation method is best for this topic? 

Determining What Is to Be Taught 

The unit title selected from the course outline establishes the 
broad general area of the subject matter to be covered during the 
lesson. At this point the unit title may also be the designated "lesson 
title." Remember, when the course outline was constructed, connec- 
tions were made to \iic industrial and technology education model 
curriculum standards. Maintaining this connection is important, as the 
language associated with the standard will assist in developing the 
unit title Ocsson utle) into the lesson plan. The standard can establish 
the limits of instruction and provide guidance in detennining the 
scope of detailed information to include in the lesson. 

The lesson development process begins with detailing the 
subject matter by listing, in outline form, all of the pertinent informa- 
tion to be included in die lessoa Again, the wording in the standard 
can help during this task. The purpose of the outline is to guide the 
teacher during the class presentation of the unit The lesson topic, or 
unit title, will suggest whether this is a specific skill or related knowl- 
edge. The identitlcation of this information helps to determine the 
content of the lesson outline. 

Essentially, there arc two types of lessons to be presented to 
students. These arc: (1) skill units, and (2) rclated knowledge units. 
The lesson title should suggest which type of lesson it will be. The 
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skill units are used to teach students how to do something: to perform 
a tM±, use a machine, or calculate a measurement The purpose of the 
knowledge unit is to teach the student some essential infonnation 
needed for decisim making relative to the perfbnnance of a task. For 
instance, automotive reflnishing requires knowledge about abrasives, 
their types, and the circumstances in w; ch each type is used. A 
knowledge unit on abrasives would be critical for a student to have 
mastered prior to learning how to sand an automobile. 

If the lesson topic deals with teaching a skill, the lesson outline 
becomes a series of short, step-by-step statements. This requires the 
teacher to carefully analyze the skill to be learned by the student and 
to reduce the analysis to a series of logical, sequential steps. Each of 
the statements defining these steps are action-oriented and should, 
therefore, begin with an action word like cm, measure^ fasten^ or 
adjust. The results of this effort will be used in the constniction of a 
student '"procedure sheet," which will be described in Section Four. 

As in outlining a skill to be tau^t, a ^'related knowledge'' lesson 
must also be analyzed to detennine the key points the teacher is to 
make during the lesson presentation A standvd topical outline fonnat 
should be used for the development of this type of lesson plan. If the 
teacher is uncertain about how to write this type of outline, he or she 
may oHisult any textbook on public q)eaking. 

Whether outlining a knowledge unit or a skill unit, it is impor- 
tant for the teacher to understand that the phrases written are to be 
referred to during the presentation of the lesson. These phrases serve 
as memory joggers; they should be neither so kmg that the teacher is 
tempted to read them to the class nor so shcrt that the teacher will 
wonder what was meant by the phrase. The outline is the foundation 
for what the teaclier is to present to the students. Each of the outline 
phrases represents a concept, a principle, or some bit of critkal 
information. 

Academic Reinforcement 

During this phase of lesson planning it is important to ccmsider 
any potential relationship the knowledge or skill unit may have to one 
or more academic model curriculum standards. A number of the tips 
given in Section One (The Curriculum Comparison Process) can also 
be applied here. Depending upon which industrial and technology 
education subject area is included in the lesson plan, consideration 
should be given to its relationship to one or more of the state aca- 
demic model curriculum standards. 

As State Department of Education is now updating the 
academic frameworic models on a :hree-year basis, the teacher should 
be certain to use the most recent vcrsiwi. There are five academic 
models: English/language arts, history/social science, mathematics, 
science, and visual and performing arts. 

To determine academic rore skill enhancement possibilities, 
select the appropriate academic model and re . lew the document to 
identify one or more standards that appear to have a relationship to 
the technical core of the lesson. Carefully read the academic standards 
you have selected and underline key words. Compare these key words 



with those contained in your lesson plan and in associated student 
learning materials. If a reasonable similarity can be seen through this 
examination, then there is a connection between the two cores that 
should be noted. 

Determining the Instructional Method 

An instructional method may be defined as a systematic proce- 
dure used by the teacher to present subject matter to students. An in- 
struaional or teaching method is a strategy used to present cither new 
skills or new information. While there are numerous instructional 
methods, including variations and/or combinations of one or more of 
the following, only four basic methods will be discussed here: 

1. Demonstration: the showing method 

2. Laboratory: the job or problem-solving method 

3. Lecture: the telling method 

4. Discussion: the consensus or group decision method 
The demonstration teaching method is used prim?niy for 

presenting to students the manipulative skills they will need for future 
employment. The laboratory teaching method provides the student 
with *he of^itunity to practice skills in a protected envirorunent. It is 
essential for the industrial and technology education teacher to be a 
master in the use of these two instructional methods. 

The lecture and discussion methods are used to disseminate 
related or technical knowledge. The discussion teaching method is 
used as a controlled means to draw from class members what they 
know alxHit a particular topic. The discussion method facilitates die 
pooling of information from the individual members of the class and 
is a useful tool in obtaining class consensus. 

The Demonstration Teaching Method 

Because using one's vision is an efficient way to I'^^m, demon- 
stration teaching is an important methodology. While lecture and 
questions are associated with this teaching method, it remains primar- 
ily characterized by the teacher showing and the student watching. 

Demonstintion teaching is essential in illustrating how mechani- 
cal parts work in relation to each other and how to perfomn manipulat- 
ive operations. Various scientific and technical principles peitaining 
to job skills are eas*^y demonstrated. The successful demonstration 
lesson depends on careful attention to the following details: 

• Safety: Because students are learning what they are seeing during 
the demonstration, the teacher also has an of^rtunity to demon- 
strate Kafe working procedures. 

• Quality: The quality of work produced during the demonstration is 
what the student will perceive as acceptable. Therefore, the teacher 
must always be certain to maintain at least minimum standards of 
performance during the demonstration. 

• View: The success of the demonstration method deperuls on the 
student's ability to see the progress of the work as the teacher 
perfonns it The optimal observation position for the students is 



one that affords the same viewing angle students would have if 
they were doing the woik. 

• Pace: The pace of the demonstration is critical for the students to 
comprehend what they are seeing. The demonstration should 
proceed in a step-by-strp pace to ensure that the students are fol- 
lowing the procedure. 

• Introduction: Students must be prepared for each demonstration in 
o^r to remove any uncertairtty about its significance. A concise 
introduction will ht!p the student to focus on the demonstration 
instead ol wondering, • What is Uic teacher doing now?" 

The Laboratory Teaching Method 

In the laboratory method, soidents learn by doing. This metixxi 
is used to closely simulate tiie workplace. To accomplish tiiis, ade- 
quately equipped facilities and student work stations are required. The 
laboratoiy metiioJ is used to replicare actual tools, equipmert, materi- 
als, and processes used in the associated industry. Lesson^ using tiii^ 
method are usually preceded lessons employing the demonstration 
method. 

In the laboratory method, students perform assigned tasks. These 
tasks may vary in complexity and may include solving a probltm, 
completing an assigned job, and perfonning an experimem or simple 
exercise. These tasks may be classified into two types: exercises and 
jobs. 

The exercise is an activity designed b> a teacher to give students 
practice in developing a single skill. Fbr example, exen^ises may 
include sharper.ing a drill bit, squaring stock, or drilling holes. The 
student perform; the exercise unul the desired proficiency is acquired. 
Exercise tasks art usefid for rlevelc^ng specific skills, but they can 
become boring tedious to die student. 

The job is more inclusive than the exercise. The job involves a 
complete task,, more closely resembling the work perfonhcc in 
industry. Examfries of jobs include: aligning an automobile front end, 
stuffing a ciicuit board, and hanging a door. The assignment of a job 
has an inherent interest and appeal to the student Beth exercises and 
jobs have their purposes and limitations. 

The Tour main functions of the laboratory teaching method are 
as follows: 

1. Providing students with opportunities to devetop and practice 
skills through exercises and jobs 

2. Reinforcing learning through the application of information 
or knowledge to a job. 

3. Providing oppommities for students to aceuire new knowl- 
edge and understanding 

4. Providing opportunities for students to devi lop occupational 
wotk habits 

The laboratory method is a multisensory approach to learning, in 
which students arc able to hear, see, touch, smell, and, in some 
instances, taste as tiiey learn. When the l?*x)ratory method is used in 
conjunction with other teaching methods, it serves as the application 



step on the lesson (dan. (This is described later in this section under 
the heading *Thc Four-Step Lesson Han.") 

The Lecture Teaching Method 

The lecture teadiing method is used to fell about or explain 
something. Beginning teachers often make the mistake of lecturing 
too much. There are surprising limits to whM and how much students 
can learn by listening. &cperienoed teachera realize that student 
learning, not teaching, is the objective of tnstniction. 

Despite its drawbadcs* the lecture mediod is still useful for pre- 
senting ceitain related units of inatiuction. Such topics as relief angtes 
of cutting tools, psydiolQgical aspects of safety, selection of the 
proper-size fastener, and the types and gmdes oi abrash^es are all 
a(q>ropriate for presentation thiougti the lecture teaching method. 

Whatever the topic, a considerable amount of planning is essen- 
tial if the presentation is to be effective. Consider the following 
^ints: 

1 . Limit the lert'ire to a few basic ideas or concepts. Cover only 
the essential points, and do not wander off ttie subject Keep 
straight lecture time to a maximum of 20 minutes. 

2. Prior to the beginning of the lecture, see to the comfoit of the 
students. Check ttie room ventilation, lighting, arrangement of 
student seating, and other factors affecting student comfoit 

3. Deliver the lecture in a conversational tone, avoiding overiy 
formal language. Use good posture and voice tone, and keep 
eye con^t with the students. 

4. Insert humor into the lecture. Give examples and use analo- 
gies to help promote student interest and attention. 

5. ^l^rrver possible, use visual aids to illustrate key points. 
Simulate student interest through the use of charts, models, 
pictuces, or actual tools, machines, or materials. 

6. Pause from time to time to invite questions or to ask a few 
questions of selected students. 

Although not the most effective teaching method, the lecture is 
still an impoitan! teaching tool. Usitig the suggestions described here 
will help to ensure the deliveiy of a successful lesson. 

The Discussion Teaching Me^iOd 

In contrast to the lecture method, where the teacher tells thic 
class what they are to leanu the discussion method is used to draw 
from the class what a few of its members may already know. This 
method of teaching only works when at leajl some of the class 
already has some knowledge of the subject The uses of the discussion 
teaching method are to (1) pool information from the indh^idual 
members of tiie class and (2) determine if there is a class consensus 
on a given subject 

A class conducted using the discussion method consists of an 
orderiy exchange of student ideas, thoughts, and background. A 
lesson conducted in this manner must lead to a specific instnictional 
goal. It is not an easy task to plan and lead a lesson that uses the 
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discission m^hod and that results in both active student participation 
and thi realization of a desired outcome. For assistance in this task, 
consider the following suggestions: 
Pbnnittg 

1. Determine the desind outcome of the lesson. 

2. Estatdish a time limit Keep in mind the size of the class and 
the comfriexity of the issue to be discussed. 

3. Plan an introdua'on to the discussion to set the stage, to 
establish ground iOies for the discussion, and to start it off on 
the right track. 

4. Prepare the discussion questions, designing them to focus 
attention, nanow the tooic, and stimulate interest. 

Leading the Discnsrioa 

1. Begin by stating the procedure for the students to follow. 
This should include: 

a. How to make comments in an orderly manner 

b. How to signal for recognition to speak 

c. How participants will take part 

d. A method for recording the proceedings 

2. Direct questions to specific students; do not interject ideas or 
solutions at this time. 

3. Keep the discussion moving, stay on the topic, and bring all 
students into the discussion. 

4. Record and dis(4ay tt^ main points. This helps with the 
summary and to resolve any misconceptions. 

5. End the lesson with a sunmiary of the key points, stating 
definite conclusions. 

Propc iy conducted, this type of lesson is important for develop- 
ing leadership and other personal student qualities. The discussion 
teaching method is useful for teaching career concepts, worker rela- 
tionships, and other issues concerning inteipersonal relation.^ lips. 

Defining Student Performance 

The model defines minimum levels of student expectations. 
These standards were written in a gener^ way to permit their adapta- 
tion to the local instructional setting. The level of focus the teacher 
uses for the presentation of a standard and the subsequent expectation 
for student mastery of the standard depends on numerous factors, 
which may include the teacher's backg*Dund knowledge, the availabil- 
ity of equipment and supplies, and the opinion of the !oca Industry 
Advisory Committee. 

Whatever the level of presentation, the teacher must still estab- 
lish the expected degree of student mastery of the pertinent standaid. 
This involves two steps: (1) detennining \( the standard needs to be 
divided iiito several parts, and (2) converting the siandaiU or its parts 
to competency statements. To illustrate this process, consider Con- 
stniction Technology Standard Number 7: "Measurement/Layout." 
The statement for this standard is: 'The student will be proficient in 
the reading of a nile to 1/16 in. (1.6 cm). He/she will be able to 
transfer the measurements fiDm the plan to the projea and to apply 
proper layout procedures." 
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This standard, like most of the other standards, can be uivided 
into two or more competency statements. In this paiticidar example, 
the standard can be divided into two competencies. One oompetoicy 
could pertain to accurately reading a caipenter's rule; the other could 
felate to determining a measurement from a plan mi laying it out on 
a piece of stock. Before proceeding with this illustration, it is well to 
review some of the considerations that must be made when writing a 
competency statement. 

Writing a Competency Statement 

Peihs^ the best way to start writing a competency statement is 
to ask yourself. What do I have to say to ex{datn precisely what the 
smdent is to do, under Vrdat circumstancea it is to be done, and how 
well it is to be performed? When written, die competency sutement 
must a. iswer these questions: Who is to do whai, under what condi- 
tions, and how well? 

Correctly written competency'statements will (1) describe what 
the smdent }c able to do (task) as a result of die instruction; (2) define 
the conditions under which the task is to be performed; and (3) set the 
cri^^riathat will suggest the minimum level of achievement necessary 
for a satisfactory student perfonnance. 

It should be noted that some competencies specify a critical 
thinking ability, while others may require die student to demonstrate 
computational or manipulati^'e tasks. Competency statements usually 
start with the [*rase, *Thc student will be able to Then the task is 
describe J. For instance, ^f the student is to identify tools, the compe- 
tency could be stated: 

1. The student will be able to rr x)gnize the names of tools from 
a prepared list. 

The above is not as clear a statement as it could be, since it does 
not specify what kind of list, that is, whether it contains tool names in 
addition to other names; also, u :^oes not specify whether the student 
must recognize all tool names or if some percent of the total would be 
satisfactory. An improved statement might be: 

2. The smdent will be ab^e to recognize at least 18 of 20 tool 
names contained in a list of 40 items commonly found around 
fhe classroom. 

Another statement for this competency might be: 

3. Given a list of 40 items commonly found in the laboratory, 
the student will be able to recognize 18 of 20 names of tools 
included on the list. 

Although these are very elementary examines of competency 
statements, they will serve to give the reader some perspective about 
competency statement construction. At this time, reidirect your 
attention to the standard from the constniction technology cluster for 
measurement As was previously discussed, and using the techniques 
just described, the standard may be expressed in two competency 
statements. For example: 

1 . After two hours of instruction, arKl given five pieces of stock 
of differing lengths, the student will be able to measure the 
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coma length (to the neaiest plus or minus 1/16 indi of each 
piece). 

2. Givenahoii9epl«usiodc,andiiieiwiiqgto(^thesti^ 
Witt be to Uy om the an plale for the louth niiM 
bedroom watt, maikiqg aD Aid locations with an accuracy of 
plus or minus 1/16 inch. 
The fcdlowiog Usi of sample competency stJttem^*t elemems 
may be useful to a teacher faced with writing competency statements 
for lesson |dans. 

Elements of Competency Statements 

CcwditioM 

^Tithout lefeience to outside materials. 

With the aid of a lefeienoe book. 

With the aid of class notes. 

Given the pioper tods and measuring instruments. 

In a ten minute period. 

With a supply of nails and diingles, 

Tasb 

Answer, Ap|4y, Arrange, Assemttfe, Build, Calculate, Cbmpare, 
Compose, Comfriete, Conduct, Constnict, Omvert, Contl^, Demon- 
strate, Describe, Develop, Differentiate, Draw,*Evahiale, Fix, Fomiu- 
late. Identify, btieipiet. List, Maintain, Make, Measure, Operate, Plan, 
Provide, Quantify, Read, Recite, Repair, Select, Shape, Sketch, Solve, 
Test, TfouUeshoot, Use, Write 

PMfonumcc Criteria 

Perform with an c ccuracy of pLm or minus 1/16 inch. 

Identify ten of the 12 princi|des. 

Analyze correctly to within a 5 percent tolerance. 

InstmctioBal Lcveb 

In addition to d^ermining what to teadi, good lesson planning 
requires that some ttmi^ be given to die depth of^ detail of instruc- 
tion. For instance, an electronics technician must know som^ng 
about the characteristics and types of scMer (rdated knowledge unit) 
and how to solder connections according to spedfications (skiU u^^^ 
but the technician need not know die diemical or physical propeities * 
of solder that a metallufgist would need fi>r reseaidung the conductiv- 
ity of solder. This type of instnictional analysis— detennining the 
detail or depth of knowledge— is referred to as '^Levels of Instruc- 
tion." 

During t^ic 1930s an educational researcher, Benjamin Bloom, 
developed a taxonomy to describe learning levels. Bkx>m*s uxonomy 
was adapted for use by trade and industry educators, and this ads^- 
tion is sdU u^ful to industrial and techn^ogy education teachers. The 
' modified taxonomy established three levels of learning to help de- 
scribe the depth of instruction required for proqiective workers 
enrolled in job-spedfic instnictimal programs. This three-staf e 
taxonomy should prove useful for curriculum development. 



Level 1: Recognition/Remembering Facts 
Characierized by: 

1. Remc^mbering facts 

2. Recognizing items in response to ptompcs 

3. Matching items to estatriish relationships 

4. Classifying ideas and making generalizations 

5. Following written and oral instiuctions 

6. Demonstrating perceptual awareness in motor-skill activity 
from cues 

Exam{des: 

1 . Identifying alloys used to make high-speed drill bits 

2. Matching characteristics of dry-cleaning agents with their 
names 

3. Gassifying electronic components according lo their func- 
tions and values 

4. Selecting all needed tools to ccmplete a given task 

5. Locating q[)ecificati<»is in a technical manual 

Level 2 .'Recall 

Characterized by: 

1. Recalling q)ecific information . 

2. Iitterpietirig diagrams, drawings, blueprints, tables, symbols, 
and graphs 

3. Translating mailiematical symbols into verbal statements and 
vice versa 

4. Performing motCM* skills of limited duration, but having 
duraUe qualities, complemented by guided response 

Examines: 

1. Repacking and adjusting automobile front- wheel bearings 
according to an instruction manual 

2. Selecting and installiiig the proper wire according to a wire 
size table and in accordance with local building code> 

3. Making adjustments to an ignition system based on interpre- 
tation of test equipment and engine specifications 

4. Restating ideas obtained from technical*documents 

Level 3: Reorganization 
Characterized by: 

1 . Recognizing common factors that apply to a new problem or 
situation 

2. Transferring earlier learning to the solution of new situations 

3. Having the ability to analyze and/or synthesize in order to 
maintain continual (^ration of an intricate system arKl its 
components 

4. Wei^ng the consequences resulting from any action taken 

5. Planning and performing all specified task-oriented manipula- 
tions 

Examines: 

1. Designing a structural complex incoipbrating loads, codes, 
and economic considerations 

2. Determining internal and external performance characteristics 
of a system and fonnulating an equivalent model 
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3. Designing and manufacturing a mass producticm item that has 
pans that move 

4. Deducing that an emefgency exists from an analysis of 
instnmientation readings on a boiler 

Determining the Method for Student Measurement 
(Student Evaluation) 

If a subject is woitfi teaching, instniction must include evalu- 
ation to determine ^ntrnt the student has learned. Tiffs is paniculariy 
tnie for teaching industrial and technology education subjects because 
of die continuing need to |dace students in entry-level jobs. Placement 
is die ultimate student evaluation, for if the student cannot pcrfom, 
the employer will not hire. Therefore, student evaluation if a critical 
pan (rf each lesson. 

Student evaluaticm measures the amount of learning that has 
occurred or the lev^i of mastery of some specific skill or knowledge. 
Books have been written on this subject, so die intent here is simply 
to point out that: 

1. Evaluation is part of the teaching and teaming process; it 
requires time and planning. 

2. Assigning grades is a legal requirement and is die responsibil- 
ity of the i^her. In dioae cases vi^here ttiere is a fonnal 
chaUenge to die grade assigned to a student* die teacher must 
have some defensible evaluative methodology. 

3. Evaluaticm is the fonnal time a teadier spends to verify that 
the student has met the minimum requirements q)ecified in 
the lesson competency statement 

4. Evaluation is the bioad and comprehensive value judgment 
the teacher makes of die student; it constitutes die sum total 
of die student's progress toward competency for a particular 
lesson, or period of time: quarter, semester, or school year. 

A comprehensive evaluation incorporates numerous factors 
involving die verification of student perfonnance against set stan- 
dards. Testing is a critical part of student evaluaticm. Oftentimes, 
setting a baseline oc benchmark of die student's knowledge or skill in 
a particular subject is important; diis is accomplished by administer- 
ing a pretest and a post-test. These tests are of value in detennining 
snjdcnt progress. They may be conducted in a variety of fonms: 
written, perfonnance, and observation. 

• The written test—:Tbc written test is used to measure a student's 
knowledge of a particular subject. The questions may be presented 
in various fonnats, including essay, tiue-or-false, or multiple 
choice. Whatever die format, die questions must be carefully 
crafted to promote student reasoning and thought The questions 
must be derived direcdy from subject matter presented to the 
student and diey must serve as a measurement of die student's 
mastery of die requirements in die lesson's competency statement. 

• The performance test—Tbc numerous jobs related to a technical 
industry require a vast number of manipulative skills, and diese 



skills must be performed under spectfic woildng conditions. The 
puipost of die perfomance test is to reflate, so far as possiMe, 
the conditions of industry and to measuit the student's ability to 
perform required tasks. Each student perfonns the exercise under 
rigidly controlled conditions. In this manner the teacher is aUe to 
make valid and reliable judgments about the progress of eadi 
student 

• TifocA^r ofr^^rvori^n— While requiring some definable criteri 
teacher observaticm is perhaps the least objective of the three types 
of tests. This method should used sparingly because it is the 
least defensiUe when challenged and is also the most difficult to 
document It is useful, however, for checking the student's per- 
fomiance of a single skill. This method is used on a day-to-day 
basis in instaiKCS such as checking a madiine setup before turning 
on the power or checking a measurement before the cut is made. 

Determining Instructional Time 

No matter how it is viewed, teaching is a matter of allocating 
instructional time to a subject Sudi factors as the number of days in a 
school year, the number of school holidays, the lengtii of the class 
period, and assembly schedules are all major considerations in 
determining the allocation of instructiona! time to spcni on a paiticu- 
lar subject. Other significant factors for allocating dass time include 
the learning level or student mastery assi^^ned to the sutgea and the 
complexity of the subject. 

The course outline was discussed earlier in this document (in 
Section Two). During die construction of a course outline, a gross 
time allocsution is made. This time allocation is based on (1) the total 
number of instructional hours available to the course and (2) the 
distribution of instmctional hour? to each block on the course outline. 

If die course has not been taught before, estimating die amount 
of time needed for each topic will be difficult Therefore, the teacher 
must make the best judgment possiUe, keeping track of time ex- 
pended on each topic. Care must be taken to note the time expended 
and the remaining amount of instructional time to ensure that all 
critical topics are presented to the students. 

As die teadier prq>ares each lesson, time to be spent on each 
activity must be accounted for, for instance, student attendance, class 
announcements, subject introducticm, presentation of the subject, 
distribution of student instructional materials and tests, student 
s^lication of the subject matter, and student evaluation all take time 
horn die class period. By considering student learning rates, the 
degree of mastery required, and die complexity of die subject matter, 
die teacher assigns the time to be expended on eadi item. When the 
lesson plan is comi^eted, the total time for each activity is added up 
and compared widi the class period. If too much time has been 
. allocated, each activity must be reconsidered and adjusted to fit die 
class period. The teacher should proceed dm>u^ each instmctional 
unit, develofnng the lesson plan and allocatng time to each student 



activity. In this manner the initial time assigned to the subject-matter 
tdock on the course outline may be adjusted where appropriate. 

The Four-Step Lesson Plan 

Now that ead) of the major aspects of lesson (banning has been 
discussed, it is time to consider how to a^xure, in some logical 
format, the results of ttie planning efTort The suggested fonndt is 
called a four-siep lesson plan. This type of lesson fonnat has been 
modified to accommodate the need to connect the lesson plan to both 
the technical core and the academic core. Provisions have jdso been 
made lo facilitate (he exchange of curricula among teachers, local 
districts, RCTVCs, md C aMfimaa Industrial and Technology Educa- 
tion Consonium (CTTEC) centers. As a result, die identifying data 
specified in die four-stq) fdan is more extensive than that which may 
be required locally. 

The four-stq> lesson jAm is a siiiiple but logical process to 
present what is to be learned to students. Each bit of instniction must 
be orgmized so students can internalize it and put it to use. The four- 
step oigmization offers the teadier a strategy for effective lesson 
presentation. The four steps are (1) motivation, (2) presentation, (3) 
application, and (4) evaluation. 

Up to this point, the primafy focus of ttiis section has been 
lesson fanning. Now die focus is shifting to lesson delivery. How- 
ever, anodier important step must be taken before it is lost in diis shift 
to lesson delivery, and that step is prepanttion . Preparation includes 
acquiring necessary materials— die media, aids, tools, and stock^o 
be used, and making aU of the physical arrangements for die presenta- 
tion and its receptim by die students. The preparation step also 
includes diecking and airanging die demonstration facilities: lighting, 
seating, and special equipment such as projectors, models, or sped- 
mens. Preparation is essential to die success of each of the four steps 
and must be completed prior to beginning die actual lesson. 

The Four Steps 

Step 1: Motivatkn 

Motivation is the process of focusing student attention on, and 
arousing interest in, die subject to be learned. Motivation is a critical 
step. If student interest in die lesson is not generated, die rest of die 
instructional process will fail. Smdent motivation cannot be assumed, 
even when students volimtanly enroll in die class. When starting a* 
group presentation, a teacher faces a class of mixed interest, variable 
backgrounds, assoncd moods, and divergent thoughts. The teacher's 
challenge and first concern is to redirect the students* dioughts and to 
foco: dieir attention on die subject matter to be presented, using die 
foUowuig motivation techniques: 

• Getting Attention — Student attention can be captured in many ways. 
, Standing in fiont of die class and waiting expectantly for a few 
seconds may woric; writing a word or phrase on thd chalkboard 
may also serve. 'Aiming off the lights and staiting a videotape, 
setting an object on a demonstration table, or rapping die desk with 



a niler may also woik to gain the attention of the students. The 
same attention-getting technique may woik most of the time; 
however, a varied approach to the class usuaUy woiks better. 

• reocA^rEn/Aitffo^m— Students can and do sense the teadier's 
interest in the subject matter. If the teadier starts the lesson as if it 
is a necessary evil or a boring subject, this tmpitssion tunsfers to 
the students and the result of the lesson will be less.than successful. 
The teacher*s own apparent interest and enthusiasm is an important 
ingredient in student motivation. A dynaoiic teacher, through 
mannerisms, exfHessions, and s4)proadi, will genenle the desired 
student interest A positive teacher appmach encourages the class 
to feel that the subject is interesting, important, diallenging, and 
possiUe to leani. 

• /rW^vomrec^frA^iSii^v^ci— To maintain motivation, stu^ 

see that the subject matter being pfcseitted is of value and pertinent 
to their needs and goals. There is adirect relatkmhip between 
motivation and the students* ability to make connections between 
thei r immediate goals and the usefulness of the subject matter. The 
teacher must cleariy show the importance of each topic or task. At 
the leaj^-comptex level, this may be done by showing the student 
how a particular b^t of know-how will make ttie job easier to 
accomplish Anodier approach is to emphasize the uxreased 
employability or earning power a particular knowledge or skill will 
give to the worieer. Whatever the approach, ttie student must see • 
the relevance of the lesson to him or her and to his or her success. 

Step 2: PrescBtation 

The presentation is the process of bringing before die students* 
minds, offering for their consideration, or setting forth in words, 
actions, pictures, or symtx)ls, a new skill or concept To put the em- 
phasis on learning, teachers should think of this step as a time for 
students to absorb, receive, and/or assimilate the new knowledge or 
skiU. 

Various presentation techniques were discussed previously; 
however, it is important to realize that a good lesscm presentaticm 
requires a clear puipose and concise, logically organized facts and 
ideas. Proper pacing of the presentation so that the leamiiig material is 
given at an appropriate rate is an absolute necessity. As described 
later (under Teacher-Devetoped Student Materials), supplementary 
provisi(His in the lesson presentation can be made for botii fast and 
slow students to enhance the possibility of reaching most of die 
students in the class. 

Step 3: ApplkatioD 

During the application step, students are provided the opportu- 
nity to put to use the skill, infomfifttion, or concept put forth during the 
presentation. '*Use** is the key concept in die a^iplication step. To 
ensure that the learning will **take," studer ts must be given the 
opportunity to use the skill or knowledge i§ soon as possible alter its 
presentation. The application process shoidd not be thought of as a 
one-shot opportunity. For long-tenn retention, a period of constant 
practice must be provided. Depending on die subject matter of die 
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lesson, the api^cation step cm be achieved through controlled 
student exercises. This can be ex|mlited through student assignments, 
jobs or operations, or experiment woiksheets. «\s described in ttie next 
section, ttiese sheets can direct the student throu^ the perfonnance of 
a particular skill or research problem. Essential to die success of the 
application step is the availability of all materials, tools, equipment, 
and other resource materials in adequate quantity to serve the needs of 
the class. 

Stcp4:Evahuitioii 

Verifying student learning is the proof that lesson competency 
has been achieved. Evaluation is the fonnal process die teacher 
perfonns to judge or ntte the student's progiess on each sqMrate ac- 
tivity or unit of instruction. The obvious technique for performing 
student evaluation is some type of test In industrial and technology 
education classes, a primary means of testing is teacher observatim of 
student perfonnanoe and the assessment of a finished product Day- 
to-day assessment of student understanding can be accomi^shed 
through oral questioning. Careful observation <tf ttie student's reaction 
to the question is important, because ftcial expiessions and other 
body movements can reveal the degree of understanding or ccmfusion. 

In tfie final analysis, student evaluation is a continuous process, 
requiring careful documentation and the use of multiple techniques. 

Completing the Lesson Plan 

On the last two pages of this section, two forms— the Lesson 
Plan Wort: Sheet (Fonn F) and the Four-Step Lesson Plan (Fwrn 
G)— are provided for your reference. Do not be alarmed when you 
first see them; they are not as comi^ex as they may seem. The needs 
iMought about by legal mandates, the linking of die academic core 
curriculum to the technical core, and the desire to estatrtish an effec- 
tive means of exchanging curricula require qxcific types of identify- 
ing infonnatioa The fonns also provide q>aces in which to write the 
results of the lesson-planning effort. Ths following six activities have 
been prepared to assist and ^ide you in ccmpleting these fonns. 

Activity One: Conpletiiig the Ideitifybig iDformatioa SecUon of the 
Lcssw Plan Work Sheet (Forai F) 

The top section of the Lesson Plan Wori^ Sheet simply requires 
that you fill in the requested infonnation. Much of this information 
was compiled during tlie curriculum ccmiparison process; for instance, 
the framework cluster, curriculum standard, course title, and program 
title are on either Fbrm A or Fonn B of that process. The lesson title, 
unit title, and block title are taken directly from the course outline. 
(See Section Two.) The only remaining information needed to com- 
plete this part of the forni is the grade Irvel at which the course is to 
be offered, the name of the teacher who preparui the lesson plan, and 
the date die plan was completed. This infonnation wiQ pennit mainte- 
nance of the industrial and technology education curriculum firame- 
woric and model curriculum standards and will also permit the collec- 
tion, storage, and distribution of curricula by and through the CITEC 
centers.^ 



Activity Two: Identtiying the Teacliiiii Method 

After ftviewing die discussion '^Determining the Instnictional 
Method " which was [xtsmted earlier in this section, chedc the 
i^ropriate sdectim on the Lesson Han Woik Sheet 

Activity Three: Idestiiyhig the iMtracUonl Level 

To estabUsh the instnicticmal level, review the subsection 
"Instnictional Levels'* in the discussion on '*Definiiig Suident Per-* 
fonnance." The instnictional level is best determined by the teadier 
after the piesentation outline is omiidetBd The analysis tfiat goes into 
the presentation outline should help to establish the instructional Wei. 
Another impoitant factor to consider during this activity is the student 
competency statement Once the instructional levet is determined, 
check the apfHopriate selection on the Lesson Han Woifc Sheet 

Activity Four: Completfaig the ConpetcMy StatcseBl 

For assistance in ccxnideting, the competency statement on the 
work sheet, refer to the subsection Writing a Oompdency Statement" 
in the discussion on "Defining Student Performance." 

Activity Five: Documenting the Student Motivation Step bi the Four-Step* 
Lessoa Pfaw (Form G) 

Documenting the student motivation step in the four-step lesson 
{dan requires only a note prepared in sufficient detail to guide the 
teacher when ttie lesson is bein^ presented. The brief note should 
include a itference to previous lessons that have a direct connection 
with Ae 1 ssoti to be presented and to future student goals. The 
motivation step should also refer to- the competency statemott to show 
what is expected of the student for the successful completion of the 

!cSa>on. 

Activity Six: Completing the Main Body of the Four-Step Lesson Plan 

The main body of the four-step lesson plan consists of the 
''Presentation Outline," 'Time," and "Academic Reinforcement" 
columns on Form G, w4iich are to be read from left to right. If the 
contents in columns are properiy aligned, information in one column 
is related to that listed in the other columns. In this manner, a teacher 
using the lesson plan can see the amoutit of time allocated to the 
presentation outline and what academic reinforcement is to occur. 

The first two columns, "Presentation Outline" and 'Time," have 
been discussed in previous paragri^ in this section under the titles 
"Determining What Is to Be Taught" and "Determining Instructional 
Time." The presentation outline is intended to serve as a guide for the * 
teacher as the lesson is presented. Hvases in the outline should not be 
so complete as to tempt the teacher to read them to the class. The 
ontline is a prompt for the teacher, the phrases are to suggest to the 
teacher key points to make during the lesson. It is up to the teacher to 
put into his or her own Arords the comprehensive explanation of these 
key points. 

The 'Time" column is to be used to record hours or minutes 
allocated to expend on each of the key points in the presentation 
outline. The total time spent here, along with that allocated to the mo- 
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tivation, application, and evaluation stq», is not to exceed the instnic- 
tional period or periods devoted to the le»oa 

The thiid column, **Academic Retnfbiceniem,'* has been in- 
cluded to document places where industrial and tedmcriogy education 
subject matter is directly related to an academic model curriculum 
standard. The academic area and standard number are to be recorded 
in this ariumn. A review titittt previous par a gr aphs dealing with 
academic reinfixoement may asast in com(4etiiv tfiis infonnation. 

The space on the lesson plan labeled **Student Ap|dication" is 
used to record the name of the exercise or activity die student is to 
perform. A review of the paragraphs in *The Four-Step Lesson Plan" 
and ^'Step 3: Application*^ eariitr in diis section will help the teacher 
comfdete this put of the four-step plan. These activities are usually 
given to the student in the fonn of instniction sheets, which are 
describe later in Section Fdur, 'Teadier-Developed Student Materi- 
als." Remember to estimate die amount of time allocated to the 
application step and record it in die space provided. The apfdication 
stqp should be allocated die laigest portion of die time availaUe for 
the lesson. 

The next portion of the lesson plan, "Student Evaluation/' can 
best be comfdeted after reviewir jieeariier paragraphs titled "Deter- 
mining the Method for Studott Measurement" and ''Step 4: Evalu- 
ation." After diis review, it should be possible to simjdy dieck the 
appropriate (daces and fin in the time allocation for evaluation. 

The teaching aids section of Fdrm G is to be used for recording 
any supfriementary aids to be used during the lesson. The comi^ete 
titles and orderii^ addresses for any needed films or videoti4)es 
should be included here. Also, any tools, equipment, or other items 
needed to present the lessen should be listed. 
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Lesson Plan Worksheet 


i. LABBon mm 




II. Identifying Information 

• Framework cluster 

• Framework standard: 

• Program title 

• Course title 

• Unit title 

• Block miA 


J 

• Grade level 

• Prepared by 

• Date 


III. Lesson planning 




• Lesson type 

Skilkdevelopment ^ 

Related knowledge 

• InstnjctioneU levels 

1 . Recognition/recall facts 

2. Recall 

3. Reorganization 


• Instructional method 

Demonstration 
Laboratory 
Lecture 
Discussion 

• Total required instructional time 


IV. Competency statement 

• 
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FormG 



Four-Step Lesson Plan 



I. step one: student motivation 

II. Step two: lesson presentation 



Prosentation outline 


Time 


Academic reinforcement (academic area)* 









III. Step three: student application 

1 . Assignment sheet 

2. Information sheet 

3. Job or procedure sheet 

4. Occupational appreciation sheet ..... 

5. Field trip guide 

6. Media guide 

IV. Step four: student evaluation 

1 . Written test 

2. Performance test 

3. Teacher observation 

V. Required teaching aids and/or demonstration equipment 



•Academic reinforcement: History/social science; Science; English/language arts; Mathematics; Visual and 
performing arts 
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Teacher-Developed Student 
Materials 

Ibacher-developed student materials come in a variety of 
creative foms. Six companion fomiats for teacher-made materials, 
designed for use in conjunction with the lesson*plan format described 
in Section Three, are described in the present sectioa These six 
materials— student instruction sheets-Hue as fdlows: (1) the Assign- 
ment Sheet; (2) the Infbnnation Sheet; (3) the Procedure Sheet; (4) 
the Media Guide; (5) the Occupational Appreciation Sheet; and (6) 
the Industry Tour Guide. As you review these work she^, you will 
note that each serves a different purpose; some lend themselves well 
to related knowledge, while others serve as guides for mastering a 
particular skill. These six student instruction sheds may be used 
singly or in combination as companion curriculum materials to 
implement **Step 3: Application" of the four-step lesson |rian. 

Instruction Sheets 

Instruction sheets are of many types and formats. All sheets, 
however, have a number of things in common. These indude: (1) the 
title of the instruction sheet; (2) ttie course; (3) the teacher's name; (4) 
the student's name; and (5) assignment and due dates. Other informa- 
tion Items include (6) an introduction to the sheet (an e^qrfanation of 
its purpose) and (7) a stated relationship to the ^)^nfic competency 
being addressed. Every instruction sheet should also contain some 
careftilly structured test questions. 

Model Curriculum Standards/Instruction 
Sheet Relationship 

Instruction sheets included in this section are designed to link 
directly to completed lesson (dans (Section Thite of this guide). 
Lesson plans are a direct reference to a carefully developed course 
outline (Section Two), which has been compaml, as mandated, with 
the California Model Curriculum Standards and Program Framework 
for Industrial and Technology Education. Space has been provided cm 
each student instruction sheet to identify the relationdup of the 
instruction sheet to the program frameworic and curriculum standards. 
Each of these infonnation items— Ouster Title, Model Standard No. 
and Title, and Objective/Competency Statement— is critical to the 
comparison of local curriculum to the model. These items will also be 
the principal means of classifying, exchanging, and modifying all 
industrial and technology education curriculum standards and related 
materials. 

Standard Identification 

To locate the curriculum standard (number, title, and statement), 
it will be necessary to refer to the ai^ropriate list of standards pre- 
sented earlier in this guide. With a copy of the standards apprc^riate 
to the course under development, the teacher may complete the 




required infonnation-sheet headings. In (xderto scan ttie model 
standaids qinckly. tiie teadier should refer to the related taUe of 
contents for the standaids. 

hatractiM Sheet IteHi Na 1 

The fifst item on eadi of the studem instniction dieets descri^ 
here is *^odel Stindaid No., Tldet and Stairaient'* The model 
standard number and tiOe may be taken fnm die standards menu 
(ubie of contents, appropriioe cluster) or from the coma standard 
heacfing within the standards text itself. The woidtng of die introduc- 
tory statement thM foOows die title die model standard may be 
copied directly onto die student instnictkm sheet 

lutrMtiN Sheet IteM Na 2 

Item numbo* 2 on each of die described student instnicdon 
sheets is ''Objective^Compelency Statement** The objecdve/compe- 
tency statement is derived firom the model stftidanL The stndard 
statement has been written to describe what the student will under- 
stand or be abk to do upon acMevingdiat standard. The standard 
statemem is die basis for writiqg die objectivc/oompete^ 
CMy die quaUty factor <rf ttiis statement 0IOW wdl die student must 
perfonn die tasks (rf die objecttve) must be written by the lead^ 
important to note dutt die objecdvc/oompeiency 8t«^ 
by vMcfa die teacher ineasures studett achievement This ataiemert 
perfc-mance is related 10 die lesson plan in ttitt it may te 
statemem or subset staiemem to die peifoimanoe objectivc/b^^ 
tency statement written in the lesson plan. This statement is also the 
basis for prqMrii^ die inediod (tf studem evahiation. flior to writt^ 
dds statement, die teacher may waiu to refer to the discussion in 
Section Three relative to student performance, writing competency 
statements, and student evaluation. 

bstmctiM Sheet Iteai No. 3 

Item number 3 on cadi of die described student instruction 
sheets is littroduction.** The introduction part of each instruction 
sheet should cleariy define how the effort expended in complying the 
sheet wiU betiefit the student The purpose of die introduction is to 
motivate the student, stimulate the student*s interest in perfonning die 
work involved in oomfdeting die sheet, and ex(.4ain die insofuctional 
sheet *s practical ^sfdication and die tie-in widi previously learned 
skills or knowledge. References or linkages to foture learning topics 
are also important The teacher should use dds section of the instruc- 
tional sheet to inform die student of die vahie of die subject matter, 
but should keep dus section short --one or two paragraphs at most 
InstructfM Sheet Item: Test QnestioM 

FcmA often as item number S or number 6 on die described 
student irsstruction sheets, test questions are an important way to 
assess the studoit's mastery of die topic; diey can also be used as a 
mediod of instruction. An important part of student learning can occur 
during a class review of test questions. In developing i ^ruction-sheet 
questions, the teacher should consider questions from lerqiecdve 
of both the teacher's deliveiy of the subject and die stu%jent*s learning. 
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A properly framed question rqyresents a balance between daiity and 
deuul. Questions must be clear and concise. Test questions from the 
instruction sheets can be convened into tme-or-fabe or multiple- 
choice questions and used on quarter or final examinations. Hie 
teacher should construct questions that test the student's knowledge 
of critical or significant parts of the course. Questions that ait not 
germane to the topic make it difficult to motivate the student for the 
next lesson. 

Essay-type questions used on instruction sheets art also a good 
means of linking academic writing skills to tfie industrial and tedmol- 
ogy education core curriculum. Thertfoit, the teadw diould check 
the student's sentence structurt. grammar, and spelliiig. 

Each of tiie six student instniction sheets h» a special purpose. 
Therefore, in addition to the items just discussed, eadi (rf the instruc- 
tion she^ will have specialized sections designed to achieve a 
specific puipose . These sections art described in this guide in a 
detailed statement that jmcedes the specific instniction sheet 

InstructioB Sheet Coasid^'ratioiis 

Instruction sheets are marugement toc^. When the teadier 
records tiie student's comjdetion of each instniction sheet* it becomes 
documentation to show tiie student's piogitss toward achieving tiie 
stated course competencies. These sheets can provide students witti a 
preview of die next topic act as a student guide to the current topic, 
or serve as a review of the previous topic. It is recommended that 
each student have a three-ring binder and that each instruction she^ 
be three-h(de punched to be kqn in the binder, this will help preserve 
the sheets for die student's fiirtiier reference and better enaUe the 
teacher to check the student's progress. 

Instruction sheets can also be used in conjunction with a teacher 
aide. If the teacher aide is well-versed in the content of the instruction 
sheet, die aide can assist the student in achieving learning goals. The 
student instruction sheet helps both the teacher and die student in die 
transition fiom subject pvtsentMion to the q)|dication step, and it 
helps the student achieve mastery of each instructional topic. Instruc- 
tion sheets facilitate individual instruction, permitting students to 
progress in accmlance with their own c^Mbilities. They also enable 
the teacher to introduce die next topic to one group of students while 
still working widi others to complete a cuntnt of {Htvious assign- 
ment. Instruction sheets can also be an aid to die substitute teacher 
when the regular teacher is absent 

Instruct sheets facilitate die implementation of die teacher's 
lesson {dan. They are student action-oriented, and diey are idmtified 
in die student application/leamirig activity section of die model lesson 
plan (Section One of tins document). 

Assignment Sheet (Form H) 

The assignment sheet (Form H) is prepared by die teacher as a 
student self-study guide. It guides students in completing a specific 
reading assignment. The assignment sheet is usuaDy a single page 
containing all instructions, motivation, and study questions needed for 
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the student to complete the assignment. The assignment sheet seives 
three purposes: 

1 . To provide the student with a persona^ copy of Oie ^cific 
assignment to be read and understood 

2. To motivate studems, through the completion of the assign- 
ment, to develop selfnKsdpline 

3. To provide a means for student self-assessment in order that 
the student may gauge his or her learning progress 

The samide assignment shett provided is for teachers to use 
directly or to serve as a guide ftM* one they may want to develop. An 
examination of the sample assignment sheet vdU show that it is 
composed of a number of heacbigs and write-in spaces. Some oi these 
spaces are for the teacher to comfdete, with the student competing the 
balance. The idendfication inforr aiion is self-explanatory. (When 
preparing the sheet, the teadier fills in the ^Mces, with Oie te^ 
name, the name of the course, and the title of the sheet) Students can 
complete thf. rest of the infbnnation (assignment date, due date, 
student's name, and class period). 

Assignment Sheet Item No. 4 

The assignment sheet is typically used as a study aid ibr a 
specific reading assignmentt and item number four, *'Assignmait," is 
a teacher-selected reading assignment appropriate to the tofnc identi- 
fied from the four-step lesson 

Assignment Sheet Item No. 5 

''Referaices and/or Materials Needed*' in a reading assignment 
may refer to more ttian one textbook, reference bocA:, or other docu- 
ment the student is to read All student readings are to be identified, 
using proper InUiography form (name of publication, autim*, date of 
publication, page numbers). This information tells the student exactly 
what is to be read. 

Information Sheet (Form I) 

The information sheet (Form I) is used when the information 
needed by the student is not readily available. Often the required 
informati(K9 is located in one-of-a-kind reference books, technical 
manuals, or other documents. In such cases die teacher can summa- 
rize all germane infonnation in an infonnation sheet. 

The infonr.ation sheet serves two purposes: 

1. It presents to the student a body of knowledge not readily 
available elsewhere. 

2. It contains provisions (test questions) permitting students to 
test themselves. 

Information sheets provided here as examples include a Form I 
and a continuation sheet Ux Fom I. Fonn I, subtitled ''Cover Sheet to 
Technical Information,** directs die student tiuough a reading and 
researd! activity. The teacher may design Form I in various formats to 
meet the needs of varying student ability levels, using the same 
technical information resources in all cases. 

The continuation sheet for Fonn I is the actual ''technical infor- 
mation" sheet. It includes a titie identifying the technical infonnation 



and a leproduction of the technical im'oimatioa More ttian one 
continuation sheet may be needed 

A good infbnnation sheet is much like a good tedmical article— 
it tells, and it shows. Infonnation sheets should be kept brief (no more 
than five pages) and concise. Illustrations and diagnms should be used 
where diey serve to bring home the concept or idea quickly. Pnxlua 
technical sheets or manuals are a good souree of materials for an 
information sheet 

Procedure Sheet (Form J) 

Written directions for peiicnrniog a particular operation or 
procedure can guide students througji the proper sequence of opera- 
tions to a successful conclusioa A procedure sheet (also called a job 
sheet or an operation sheet) can be ver' hel|rful because it stresses key 
items diat must be considered. Most importantly, tiie pnx^edure sheet 
enhances safe woric habits and saves in^nictioiial materials. It also 
reinforces the teacher explanationAJemonstration given to die dass. 

The simile procedure sheet provided here has been prepared 
using a two-page f(»mat Hie identifying infonnation items on the 
procedure dieet may be completed by using die direcdons given for 
similariy titled items on prevz jus infonnation sheets. 

Carefully written, step-by-step instnictions on the second page 
of the procedure sheet are critical to the success of the learner. The 
teacher should use great care in preparing diis page. Provisions can be 
made at critical steps for teacher q)proval before the student continues 
with the next process in the sequence. Steps that are to be observed tiy 
the teacher mr*y be so identified on the procedure sheet. 

Procedure Sheet Devetopment Tips 

The procedure sheet is a teacher-designed instruction sheet that 
lists all the steps necessary to com{dete a woric assignment There will 
be times when a particular step may require some further explanation 
or precaution; ther^ "key poims" should follow their associated step 
on the instruction sheet. 

A step is any action to be performed by the student to advance 
the assignment toward its comjdetion; a key pdnt is any information 
the student must know in order to carry out the acdon (Greeted by the 
step. Identify each step on the procedure sheet by an AraUc number. 
Since steps involve action, they diould be written as commands or 
orders. Each key point shouM be indented under its step and identified 
with a small letter in parentheses. Key points may include: 

• Infonnation about anything that may injure the student, damage 
equipment, or niin materials 

• Infonnation about anything that can ensure that the procedure will 
be a success 

• ''I'ridcs of the trade*' that make the step easier to perfonn 

• Definitions oftrade terms or technical words 

• Infonnation about correct use and care of tools, equipment, and 
materials 

• Infonnation about stock, supplies, or materials 

Some steps will not require explanation or key points, whereas 
others may require a number of key points. 



Tlie procedure sheet is the one sheet among student instniction 
sheets ttiat is designed to assist in teaching QKcific skills radier than 
related knowlectge. Great care idiould be taken in developing these 
sheets so dieywiU enhance teadher demonstrations. (See '"The Dm- 
onstration Teadiing Method*' in Section three of this guide.) 

Media Guide (Form K) 

Films, videocassettes. and odier visual mec'ia suppoit instnic- 
tion. When properiy incoiponted, they may be used to do the ftdlow- 
ing: (1) introduce a topicor proUem; (2) stimulate student interest; 
(3) presem a visual cofic^ that cannot be presented to die dass by 
any other method; (4) provide 

topic (S) assist widi an individualized learning experience; (6) 
proWde a means (tf dua^ging or developing studem attitudes 
provide an nqxrience fixr building student appredation of related 
occupations. 

Mcdia^GaideKeys 

The Media Ovdde instniction sheet hdps die teacher gauge the 
studem's understanding of die content of die me(fia presentation. Each 
student should be able to summarize several key poims made in die 
presematioa Key points can be presented to die student as pan of the 
teadier's imiochiction of die mecfia presentation. 

All media presentttions used shoukl be previewed by die 
teadier. During diis preview aession, critical points made in die 
imsentation shouki be idnttified and listed The key-poitt s^ 
the media guide serves bodi as a means for die teacher to conduct an 
introduction to the media presentation and as a baas for summary 
discussion. 

llie media guide is an important element in the teadier*s It- 
source fUe. It can also be Qsed by a substitute teadier.provkleddiat 
arrangements to obtain the media presentation have been made prior 
to an absence. 

Occupational Appreciation Sheet (Form L) 
The purpose of die occupational appreciation sheet (Form L) is 
to guide the student in investigating an occupation assodated widi die 
instructional program. 

This sheet intnxhicei: to die student certain concepts dial may 
not have been covered in odier instniction. The terms for where a 
person worics nd li^t die person does are irmtKluced throu^ die 
headings ^'Industry** (where die woric is performed), '7ob Tide/* and 
"Nature of Woric** (what woric is performed). 

The single best resource to help die student comfdete die occu- 
pational appredation sheet is die Occupational OuOook Handbook. It 
is puUished every two years by die U.S. Department of Labor and is 
avaUaUe from the Superintendent of Documents. This publication can 
usually be found in your career center, public library, or ROPA^ 
office. 

Industry 

''Industry** is die tenn economists use to describe a place where 
goods or services are exchanged for money. Students need to make a 
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distinction between where one woiks and what one does; for instance, 
students in the robotics program m ay know about companies that use 
robotics, but they should also realize that government agencies also 
use robotics. 

Employmeiit Opportmiitics 

The heading ''Employment Opportunities** pertains to actual or 
current em[4oyment opportunities for the particular occupation under 
investigation. This infonnation is often difficult to find, but students 
should spend some time in researching it 

Th^ Occupational OudookHaridbuokocsnUimnaitb^^ 
tion on current employment opportunities. Local offioa ci die 
California Emfdoyment Develqpment Departmmt have current 
information on local employment opportunities. 

Job Outlook 

This infonnation is closely related to ''Employment Oppoftum* 
ties,** but it refers more to die future rather than to the pitsmt Job 
outlook is impoitant because it is an assessment of economic trends, 
potential developments, and odier importam factors affecting contin* 
ued employment 

AdditioMi Notes 

The occupatimal appreciation sheet represents an important 
learning activity for the students, and it is particulariy useful for a 
substitute teacher in the regular teacher*s absence. Hie teadier can 
leave special instnictions for die completion of tHe dieet, along with 
resources needed by the students, enaUing a substitute teacher 
without technical background to help students complete the assign- 
ment 

Occupational appreciation sheets can also be developed for a 
number of other job-related topics not covered in regular instruction. 
Examples of such topics are histoiy of the occupation, ediics, health 
conditions, personal hygiene, emjdoyer-emidoyee relations, appli- 
cable laws, citizenship, woildng conditions, health and safety factors, 
and training programs. 

Industry Tour Guide (Form M) 

An industry tour can be an extremely important part of the 
instructional program. It is potentially an effective way to reinforce 
tofncs that have been presented. A good tour requires jdanning; there 
are logistical and legal requirements that must be met (For tins reason 
a section has been provided on die first page of die model industry 
tour guide instruction sheet for teachers to make dear how they 
expect the students to behave.) All requirements relating to indusoy 
tours by an educational institution must be observed. 

No industry tour should be made unless diere is a valid instmc- 
Honal reason for doing so. This reason should be no secret to the 
students. Before students visit a particular site, they should be thor- 
oughly briefed as to what they are to observe and how (hey are to 
record dieir observations. 

'the industry tour guide sheet has space for the student to record 
the name of the firm and its principal activity: manufacturing, repair. 



ittaU sales, and so fordi. Many of the lainer fums aie divided into 
depaftments such as shqypiiig and leoeiving, inq)ection, painting and/ 
or touch-up, assembly, and fabrication. Wofkers in ^hese departments 
have specific job descriptions. The sample sheet is designed for the 
student to lecmd observations made in visited depaitments. Other 
topics on the industry tour guide are as fcdlows: 

Jobs/Workers Observed 

This topic heading is fimher divided into the fidlowing suMiead- 
ings: **Job title**; Tods, materials, and processes performed**; and 
**Machineiy used.** These subtopics should help the student during 
interviews of mi^oyees. 

Working CoMliliou 

Sometimes a woricer*s surroundings are as important to job 
satisfaction as tfie actual tasks performed It is important for the 
students to record dieir observations of the woric environment 

Personal Interest 

The ""Personal interest** ^Mce was provided fcMr the students to 
record some thoughts on what they saw tfiat was of the most interest 
to them. 

Hie industry tour guide sheet should be discussed with die 
smdents prior to the trip; each item on the sheet must be folly ex- 
plained to them. The tour should be ftdlowed by class discussion. The 
guide can aid the teadier in conducting this ""debriefing session** and 
in summarizing the experience. 

It should be noted that good learning connections can be made 
between the guide sheet and the occupational q)preciation sheet 
Through the on-site visit to industry, the student can have the experi- 
ence of seeing academic research made real. 
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Assignment Sheet 



Lesson title 
Course title 
Block title ^ 
Unit title 



Teacher 
Student . 



Cluster title 



Prepared by 

Date 

Due date 



1 . Model standard no. 



Title 



Statement: 
2. Objective/competency statement: 



3. Introduction: 



4. Assignment: 



5. References and/or materials needed: 



6. Test questions: 
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Form I 



Information Sheet 



(Cover Sheet to Technical Information) 



Lesson title 



Teacher 
Student 



Course title 



Block title 



Prepared by 

Date 

Due date 



Unit title 

Cluster title 



1. Model standard no. 



Title 



Statement: 

2. Objective/competency statement: 

3. Introduction: 

4. References and/or materials needed: 

5. Test questions: 
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Form I (continued) 



Information Sheet 

(Continued) 



Student 

Sheet title 
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Form J 



Procedure Sheet 



(StudortAdivlty Guide) 



Lesson title 
Course title 
Block title_ 
Unit title 



Student - 
Teacher. 

Period 

Assigned 
Due date 



Cluster title 



1 . Model standard no. 



Title 



Statement: 

2. Objective/competency statement: 

3. Introduction: 

4. References and/or materials needed: 

5. Test questions: 
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Form J (continued) 



Procedure Sheet 

(Continued) 



Student 

Step-by-step instructions: 
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Media Guide 



(Study GuWe tor Meda Presentations) 



Lesson title 
Course title 



Student - 
Teacher. 
Period— 
Assigned 
Due dale 



Blodc title 



Unit title 



Cluster title 



1 . Model standard no. 



Title 



Statement: 
2. Objective/competency statement: 



3. Media title: 



4. Introduction: 



5. Key points observed in the media presentation: 



6. Test questions: 
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Form L 



Occupational Appreciation Sheet 

(Student Occupational Exploration Guide) 



Lesson title. 
Course title. 
Block title_ 

Unit title 

Cluster title. 



Student— 
Teacher_ 

Period 

Assigned. 
Due date. 



1 . Model standard no. 
Statement: 



Title _ 



2. Objective/competency statement: 



3. Introduction: 



4. References and/or materials needed: 



S.Assignment: 
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Form L (continued) 



Occupational Appreciation Sheet 

(Continued) 

Student 

Occupational research record 

1. Industry: 

2. Job title: 

3. Nature of work: 

4. Working conditions: 

5. Employment opportunities: 

6. Advancement opportunities: 

7. Job outlook: 

8. Wages or salary: 



Form M 



Industry Tour Guide 

(Student Record of Visits to Industry) 



Lesson title Student- 

Course title Teacher. 

Block title Period— 

Unit title Assigned 

Cluster title Due date 

1 . Model standard no Title 

Statement: 



2. Objective/competency statement: 



3. Introduction: 



4. Expected student behavior: 



Form M (continued) 



Industry Tour Guide 

(ConUnuad) 

Student 

Student ol>servations 

1 . Name of industry: 

2. Prindpal economic activity: 

3. Departments visited: 

4. Jobs/workers observed: 

a. Job title: 

b. Tools; materials; process performed: 

c. Machinery used: 



a. Job title: 

b. Tools; materials; process performed: 

c. Machinery used: 

5. Wortcing conditions: 



6. Personal interest: 
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California Basic Educational Data 
System (CBEDS) Program and 
Course Codes 

The program and course codes listed in tins dppeiy&x can be 
used for a variety of puiposes. However, the principal itason 
were created was to provide tmedianism witMn the Catifomia Basic 
Educational Dau System (CBEDS) to describe accurately the full 
scope of student, teadier, and administrator involvement in inchistrial 
and technology educatioa CBEDS is designed for an am^ 
tion of data from schocd districts relating to staffing pitteim 
student enndlments. Its primary purpose is to satisfy t continuing 
need of the State Department of Education fbrinfonnation necessary 
for rq)orting, program management, and plannirig. CBEDS is de- 
signed to allow dau to be combined in many ways to serve numerous 
puiposes. It is also designed to reduce ttie number of information 
collection efforts conducted 1^ die Departmem 

Because f unding allocations and odier important administrative 
and legislative decisions are made based on data collected through 
CBEDS, a woridng knowledpe of this system is extremely impoitant 
for industrial and tedmcdogy education teachers and admirtistrators. 
Responding to tiie annual CBEDS dau collection is a critical activity; 
therefore, time spem in oorrecdy sdectir^ arid recordirig the proper 
codes for die courses Uuglit will eventually pay off in die federal 
funding of industrial and lecfancdQgy education programs. 

Funding is not die only reason to select CBEDS codes correcdy 
for courses and programs. The CBEDS codes and tides will be die 
mechanism for classif>!ng the industrial and tedmcdogy education 
curriculum to facilitate a statewide exdumge netwodc. 

Industrial and Technology Education 
CBEDS Code Structure 

The program and course-code infonnation begirming on page 
291 of tins appendix is divided into two parts. The first part, under die 
heading **auster Composition Identification Codes (CBEDS Codes)," 
is a listing of the industrial and techmdogy education cluster program/ 
courses and die CBEDS codes and tide$ assigned to them. Ihe 
remaining pages provide descriptions of the prpgram/course tides to 
aid school district personnel in coding their industrial and technology 
education pn^rams and courses. 

Essentially, CBEDS is a course-coding scheme designed to 
collea course data. However, die anrangement of diese codes by 
industrial and technology education clusters makes it possible for 
them to be used for both course and program identification. Before 
locddng further into diat ccmcept, let us examine the structure of die 
codes. 

Each industrial and technology education program cluster has 
been assigned a minimum of fifty possible code options. As you look 
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down the codes you will noce th« gaps appear in the number se- 
quence. Hkk gqx allow for future cjqNmsion— for potential new 
ptx)grams or courses. 

Contimiing an examination of the code stnicture, note tfiat ap^ 
firom the Divenifod Occopetions cliister, six imhistri^ 
ogy education spedaUzatiant dusten hive been ananged alphabeti- 
cally. TMsis also the caae for the subdusters within the DiveisUied 
OcoqMtiontcliniBr. 

Essentially, industrial and techmdogy education programs have 
been assigned a sequence (rf numbers beginning with 5501 and ending 
with 5999. This rnige of numbers pennits a consistent coding struc- 
ture in that the first two digits are die same throughout each cbister. 
Fbr example, 55 has been assigned to the entire series <rf courses 
within the constroction technology duster. 

Anothnr consistency is dut whenever courses that contain 
"Levd r* or "Levd ir in didr tides are induded within a duster, 
they are always listed first within the duster. All Levd I couTKS have 
dther 01 or 51 as die last two digits (rf their CBEDS code. Likewise, 
Level II courses have eidwr 02 or 52 as their last two code digits. 

Each of die tides ttut begins widi the word "odiei^ has been 
placed out of alphabetical sequence at die end of dw duster grouping. 
These tides have a CBEDS code diat ends witfi ddier 49 or 99. 

This mmierically consistent code stnicture dwuM enable dw 
user to quiddy find a q)edfic code. For instance, constroction tedi- 
ndogy teachers can simply remember that thdr code series ranges 
firm 5501 to 5549; dectronics techndogy teadiers can remember 
diat didr code series ranges fiom S5S 1 dirough 5599; and so on. 
Along widi remembering die tppmpiitte mmierical code series, die 
teacher diould keep in mind that each courre widiin a duster is also 
listed in alphabetical order. 

With the CBEDS codes structure well in mind, we can now 
consider die dual puipose of die coding system: it is to be used for 
bodi a course-co(fing system and a program-coding system. 

Why a Coding System? 

A coding system is needed to fodlitaie ttie dassification, stor- 
age, retrieval, and analysis of infimnation. In this era of computers 
and vast information storage, a coding system provides die most 
feasiUe means of kKating and soiting infonnation contained wittun a 
database. 

When one considers diat at present more dian 150 industiial and 
techndogy education program/course tides are offered in lumdreds of 
dementary schods. middle schods. arid high sdiods duou^iout die 
state, invdving dwusands of studems and teachers, die reason for 
CBEDS becomes apparent As effident as CBEDS is. it is wofddess 
if die data cdlected are not coded property. Reqxnding to October 
CBEDS data collection forms with the wrong codes mariced on the 
data cdlection card will not hdp imhistrial and techndogy education, 
and dtimatdy dus wrong infonnation will harm die instructional 
program at die local level. To avdd dds situation, die fidlowing 
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infoimation has been iixduded to assist scho^ 
standing the CBEDS coding process. 

The Program Concept 

In Section One ci this Process Guide, ttieit is a brief discussion 
of the program concept There tiie tenn ""program** is described as a 
series of courses leacfing to a (banned outcome* IMs defi^ 
suggests tfiat if a student follows a specified sales of coufseSt he or 
she wiU be pfq)iitd to enter the Ubor mafk^ in ceitain 
to coU^ or to follow odier post-hi^ school plans. The key to using 
this definidon, of course, is diat at some point die aeries of courses 
related to spooiSc p08t-M|^ school ftais must be specified. Since 
each school district crffers differing pn^rams and course combina- 
tions, the task of spedfying programs and tfieir related courses must 
be compleied at the k)cal level In die foltowiqg panigraphs a gen^ 
process for defining a program is described. For these puipoaes, 
industrial and technok^ education programs will use the CXEDS 
code structure. ^ 

Procedure for Program and Course Coding 

By definition, a program is composed of a series of courses. 
This would suggest that diese courses are offered in a definite se- 
quence; that is, diere is a prescribedorder a student diould follow to 
complete the program. This concept assumes that die subject matter 
ccx^cainedin die entire program ranges fiom primarily exfdoratoiy or 
introductory to specific skill development Therefore, a program is 
composed of a hierarchical arrangement of courses, with CKh course 
subordinate to the one above it 

Before we proceed widi dds discussion, an examination of the 
samide course sequence in Appendix B is pertiaps in order* After 
looking at die program tide, Automotive Meduuiics,** and die related 
CBEDS code and tide, look at die course sequence. Note tiiat dus 
example (tf a program/course sequence contains bodi academic and 
elective courses. A student Mowing this sequence can graduate fiom 
high schocd and be prepared widi die entry-level skills needed to enter 
the automotive trades. Note also dut die proposed course sequence of 
industrial and technology education courses cu. s across a number of 
die clusters, including Electrcmcs Techmdogy, Visual Communica- 
tions Technology: I^afting, and Manufacturing Techndogy. Arrang- 
ing courses in dus manner shows graphically die contribution of 
subject matter in eadi course to die {daraied outcome of die program. 

The sample {Mogram sequence also demonstrates die flexibility 
of die CBEDS coding stnicture to address dianging techncdogy. The 
introduction of at least one or possibly two courses in electronics 
within an automotive mechanics pro^im is in reqxxise to the in- 
creasing use of microchips in automotive electrical systems. 

Given the differences in course content and course availabUity 
within various school districts, it is not possible to provide specific 
directions for each program/course specification. However, certain 
general principles can be i^lied to accomplish this purpose. 
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lliehicrafdiy of profpram design ii^^ imenne- 
diite,indi(Kinoedcounes. Asintliee)ua^ B, 
when ipecifyini a progiwi it is possible (snd sometiines desinble) 
for one or moft courses ftom different dusien to be assigned to the 
piognni (or to more than QM prognm). In some insi^^ 
differences in die complexiQf of the told sid^ matier oontaM 
the programs, the same course may be considered an imennediate 
course in one progiam and an advanced coone in anotfier. 

Anotfier piinci|4e in piqgnm planning is ttiat one di^^ 
consider die total oourre aequenoe before sdecdog a piognm code. 
The program code dnuld be assigned accoiding to ttaehi^iest or 
most complex courre level to be faiduded in the program. 

Exanple: Spscifytag a Program Wlthb the CoMtnKtlM 
Technologj Cisster 

To bc^ ttds example of die program course q)ccificadon 
process, let us examine the descriptions given for each of the foDow- 
-ng: 

SSOl ConsirucdonTednology, Level I 
SSQ2 Cdnstniction Technology, Level II 
S503 Apartment and Home Repair/Remodeling 
SS07 Carpentry 
SS31 Woodworidng 

5701 Drafting, Basic 1 

5702 Drafting, Basic 2 

5703 Ardntectural Drafting 

For ttiis examfrie, assume diat a school distiia is offering the 
above courses. The questions to be answered are: 

What course sequence makes up the program? 

Which code is to be used for the program? 

This group of courses can be arnuiged into at least four sqiarate 
programs— three within the Construction Technology cluster and one 
within the Visual Communications: Drafting cluster. 

Besides the obvious program, S502 Construcdon Tedmology, 
the other two programs in the Construction Technology cluster are: 
5507 Carpentry and 5503 Apartment and Home Repair/Remodeling. 
Thu single program within the Visual Communications: Drafting 
cluster is 5703 Architecuiral Drafting. 

For an illustration of how diese courses may be arranged into 
one of these programs, examine the following course sequence: 

5502 Constmclioii Technology Program 

First Year: 

5531 Woodworidng 

5701 Drafting. Basic 1 
Second Year: 

5702 Drafting, Basic 2 

5501 Construction TedmolQgy, Level I 
Third Year: 
5507 Caipentry 

5703 Architectural Drafting 
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Fourth Year: 

SS02 ConstnictionTeduKdogy, Level II 

In this course sequence, the first two courses ire imroductory, 
one-semester courses. Althou^ die two listed for the second year arc 
year-long courses, they may still be considere d introductory. The two 
courses offeitd during the third year are intemiediil^ de- 
signed to provide the student withesseittial basic ddUs Md knowl- 
edge. The final course in :he program series is the capstone, double- 
period course, designed to provide the student with the oppoftunity to 
master the advanced skills needed to successfully enter the constnic- 
tion industry. 

Cluster Composition Identification Codes 
(CBEDS Codes) 

Construction Tcchnotogy 

5501 Cbnstniction Technology, Level 1 

5502 Constniction Technology, Level 2 

5503 Apaitment and Home Repair/Remodeling 

5504 Boat Building 

5505 Brick, Block, and Stonemasonry 

5506 Building Medianical 

5507 Cafpentry 

SSOg Concrete Placing and finishing 

5509 Constniction Equipment Operation 

55 10 Cooling and Refrigeration 

55 1 1 DrywaU Installation 

551 2 Electrician 

55 1 3 Floor Covering InstaUation 

55 14 Furniture Making 

5515 Glazing 

5516 Heating and Air-Conditioning 

5517 Insulation Installation 

5518 LineWori^r 

55 19 Locksmithing 

5520 MiUwork and Catnnetmaking 

5521 Painting and Deccmting 

5522 P^fitting and Steamfitting 

5523 Plastering 

5524 Plumbing 

5525 Roofing 

5526 Stage Technology, Level 1 

5527 Stage Techncrfogy, Level 2 

5528 Structural and Reinforcement Ironworic 

5529 TUesetling 

5530 Uphcdstering 

5531 Woodwoiking 

SS49 Other Construction Technology Courses 

Electroiiks Tcchnolocy 

SSSl Electronics Techncdogy, Level 1 
SS02 Electronics Technology, Level 2 
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5553 Avionics 

5554 Biomedical Equ^mem TechmlQgy 

5555 Business Madune Repair 

5556 Coflunuidcatiofis Electronics 

5557 Computer Bectranics 

555% CdnqmierS^viceTeduKdogy 

5559 Electromechanical 

5560 Electronic Consumer Products Service 

5561 Electronics Technology 

5562 Hybrid Microelectionics 

5563 Industrial Electimics 

5564 InstnnnentReiMir 

5565 Instnmientation Technology 

5566 Major Applisnce Repair 

5567 Motor Repair 

5568 Small Appliance Rqudr 

5599 Other BectronicsTechncdQgy Course; 

ManuractnriBg Tachaology 

5601 Manufactunng/Materials Processing Technology, 
Level 1 

5602 Manufacturing/Materials Processing Technology, 
Uvel2 

5603 CNC-COmputer Numerical Centred 

5604 Fbundiy 

5605 Industrial Ceramics Manufacturing 

5606 Jeweliy Design, Fabrication, and Repair 

5607 Machine Tool Operation/Machine Shop 

5608 Metal Fabriation 

5609 MetaUurgy 

5610 Optical Goods Woric 

5611 Plastics/composites 

5612 Robotics 

5613 Sheet Metal 

5614 Tod and Die Making 

5615 Welding: Brazing and Soldering 

5616 Welding: Combination 

5617 Welding: Electric 

56 18 Welding: Gas 

5649 Other Manufacturing Technology Courses 
Power, Energy, and Transportation Teclinology 

5651 Introduction to Power, Eneigy, and Transportation 

5652 Automodves 

5653 Aircraft Mechanics 

5654 Automotive Body Repair and Refinishing 

5655 Automotive Mechanics 

5656 Conventional Electric Power Generation 

5657 Diesel Equipment Mechanics 

5658 Heavy Equipment Maintenance and Repair 

5659 Marine Power-Plant Maintenance 

5660 Motorcycle Repair 
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5661 Small Engine Repair 

5662 Thick and Driving 

5699 Other Pdwer Energy, and Transportation Courses 

Visual ConmraicatMNu: D rafkiBf 

5701 Drifting, Ba; ic 1 

5702 Drafting, Baic 2 

5703 Ardntectural Drafting 

5704 Qvil/Stiuctural Drafting 

5705 Computer-Aided Drafting 

5706 Electrical/Electnxiic Drafting 

5707 Mechanical Drafting 

5708 Pipiqg Drafting 

5709 Technical niustration 

5749 Other Visual Communications, Drafting Courses 

Visual Connniiicatious: Graphics 

5751 Graphics, Level 1 

5752 Graphics, Level 2 

5753 Bookbinding 

5754 Commercial Ait 

5755 Commercial Photogrqrfiy 

5756 Cdoq)OSitioa, Make-Up, and Typesetting 

5757 DeslOop Publishing 

5758 Photoengraving 

5759 Pholognvhy, UtfiQgraphy, and Platemaking 

5760 Photographic Laborat<Mry vid Daiiroom 

5761 Printing-Pitss Operations 

5762 Silk-Screen Maldng and Printing 

5799 Other Visual Communications, Graphics Courses 

Diversified Occupatiou 

Persomd Services: 

5811 Barbering 

5812 Cosmeto!^ 

5813 Electrolysis 

5814 Manicuring and Pedicuring 

5815 Massage 

5819 Other Personal Services Courses 
Fire Technology: 

5831 Fire Contrcd and Safety 

5832 Fire Protection Administration 

5833 FireFigltting 

5839 Other Hit Techncdogy Courses 
Law Eftforcement/Security Services: 

5841 Correctional Administration 

5842 Cmtctions 

5843 Criminal Justice Administration 

5844 Criminal Justice Studies 

5845 Criminal Justice Technology 

5846 Fcntnsic Studies 

5847 Law EnfiMcement 

5848 Law Enforcement Administration 



5849 Security Services 

S8S9 Other Law BdfiMooneiit/Secuflty S^. <ce8 Courses 

3861 CModial Services 

S862 FMcMstaMeonce Services 

3863 LesilierwQddm 

3f 4 TexiikPraduciionsiidFriiricatkxi 

3869 Otter IXversiffedOccopMions Courses 

bMhtttrWTcctaeloijr^ rUUrai 

3900 bKfeiStriall. tiology forKindersinen 

3901 Ii)dustrialTeorkiok)|y forHrstOride 

3902 Industrial Tedmok^y for Second Or^ 

3903 Industrial IWAnolosy for IWidOnKk 

5904 Industrial Tedmology for Fourth OrKle 

5905 Industrial Technology for Fifth Grade 

5906 Industrial Techncdogy for Sixth Grade 

Industrial Technology Explorstioat 

S94S Communications Tcchncdogy Exploration 

S9S0 Construction Techncdogy Exfdoration 

S9SS Manufacturing Tectmcdogy Exploration 

S960 Power, Energy, and Tlransportation Exploration 

S96S Tools and Machines Ex{doration 

Applied Technology 

S97S Principles of Techrndpgy 

5980 Api^ed Communications 

S98S Applied Mathemaucs 

S999 Department Chain Industrial and Technology Education 
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Construction Technology 

SaWCoHrt a MiTfclMwImy; A group of instroctional prognuns that 

piepiitt indivkhidf 10 oect, in^ 

ha^wayt, abpom, miiiik sites, 

siiGh as metal wood, stoast bfld^ gU»s» oonc^ 

substances. Instruction includes information on occupational oppoitu- 

nities, availiUU^ of advanced trainiiig, constiuctim 

safety, and instniction on job sppUcadons, vtsumes, job interviews. 

and promotions. The group includes instruction in cost estimating. 

fiistming, and fitting various materials; in die use of hand and power 

tods; and in fcdlowing technical specifications and blueprints. 

5501 CoBstroctiM Teclmolocy, Level 1: An instnictional program that 
prepares individuals for enrollment in advanced vocational and 
technical education programs and indudes occupational and basic 
technical information and laboratory experiences directiy related to 
current practices in the construction industry. The purpose of the 
program is to assist individuals in making meaningful occupational 
and educational choices. Individuals are provided with infoimation 
and basic skills in the erection, installation, maintenance, or repair of 
residential and irxlustrial structures. Instnictional activities are cen- 
tered on building stmctures, using a variety of construction materials 
and processes, irKluding design, masonry, carpentry, electricity, sheet 
metal, and plumbing. 

5502 Construction Technokigy, Level 2: An instructional program that 
builds on the knowledge and skills learned in Construction Technol- 
ogy. Level 1, and includes advanced training in concepts and skills. 
It^viduals are provided with information i^out and exposure to hand 
tocds, power tools, poitaUe power tools, mapping/surveying, level/ 
transit, foundation^oors, masonry/concrete, insulation, glazing, 
building mainterunce, landscape design, ditchingArenching, and 
pump and compressor operation. 

5503 ApartBMnt and Home Repair/Remodeling: An instructional 
program that provides individuals with the skills needed for making 
structural repairs on apartments and homes. Instruction includes 
hands-on training in caiperury, {dumbing, electrical work, plastering, 
painting, and floo^ng. In adcfition, individuals are taught how to 
interpret construction blueprints and estimate costs of repairs and 
remodeling. A review of career opportunities and business manage- 
ment skills commcm to the building trades is included as part of the 
instmctioiL 

5504 Boat Buikling: An instnictional program that introduces individu- 
als to die basics of line tables of ofEsets, tofting, and general tech- 
niques of building a boat from design drawings. The im^ram pro- 
vides die basic knowledge to evaluate building and rq>airing tech- 
niques required in boat buikling and repair. Individuals use hand tools 
and power tods to buikl or repair boats made of wood, fiberglass, 
ferrous metals, aluminum, or concrete. 
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5SI5 Brick, Block, aid SlOMMMwy: An initnctknal 

pfcpMcs iMMvkluab to lay bitefcs nd blocki. The p 

instroctkn in tayinf flat ind pacing boodK deteoBU 

terizonttl aligoBMnt of ooufses viiQg fMfet. itemb bo^ 

Md cotiinf. noidiiQg, aid liiapinf blodci. bil^ 

^Um, and alone 10 connua or waBs, ptitttions, arc^ 

andfirepiaoes. 

S5H Baiiiiin Mffkaaifafr An jnnniciiopal program Hat prepwee 
individnab to keep a boikSng bnctioninf md to seivice a vir^ 
stnictuits, intMing conmiendal and indoitiial tNdldb^ 
homes.The program indudcsinimKtion in the basic r^a^ 
mainienanoe of Itie air«Qnditianfa)g, heating, plumbing, dedtrical. 
and otter mechanical aynema. 

5517 Carp, itrjr: An imtnictional prognm that preparei individuals to 
lay out, f .cats, erect, install, and rqMdr wooden stnictuits and 
fixtures, using hand and power tools. The prognm includes instruc- 
tion in common "ystems of fiaming. in construction materials, in 
estimating, and in Iduqirim reading. 

55M CoBcretc Pladag aad FkUshlBg: An instnictional program that 
prepares individuals to constnia forms; cut, erect, and fasten steel 
reinftMcing bars and wire medi; compact concrete by hand or witfi 
pneumatic vibnttori; and finish exposed suifK^^ during hanlening 
and after fonns have been removed. The program includes instruction 
in the use of chemical additives and in hand and power concrete- 
handling equiproent 

S5t9 CoHtnKtioB EqaipMM OpcratiM: An instnictional program 
that prepares individuals to operate and maintain a variety of heavy 
equipment, such as crawler tractors, motor graden and scrapers, 
shovels, draglines, hoes, and cranes. The progrm indudes instruction 
in digging, ditching, sloping, stopping, grading, hadrfilling. dearing. 
and excavating. 

S51f Cooitag aad RcfHieratkM: An instructional program that pre- 
pares infividuals to install, operate, test, and service cooling and 
refrigeration systems. The progrun includes instnictkn in vailous 
types of systems, control devices, thennic units, and refrigerators. 

5511 DrjwaD LMtaDatin: An instnictional program that prqNues 
individuals to install wallboard. plastertxNud, or other interior sur- 
faces in stnictures. 

5512 faectrldaa: An instructional program that prqNues indhiduals to 
install, operate, maintain, and repidrdectrically energized systems, 
such as residential, commercial. Mid industrial electric-power wiring. 
DC and AC motors, controls, and dectrical-disiribution panels. The 
program includes instnicdon in the use (rf test equ^mem. 

5513 Floor Covering bistallaUon: An instnictional program that 
prepares individuals to test and repair subfloors and to install resilient 
tile, sheet goods, or carpeting. The program includes instniction in 
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installing undeiltymaits; cutting, fittiiig. nd gluing Uning: tacking, 
staffing, or taping padding; planning, layiqg out, fittiiig, and instalUng 
resilient flooring by gluing or loose-lay mediodi; insti^mg cover- 
bases, self-coving, and caipet fiioteMri; t 
and installing stair treads, risers, and counieitDpa. 

5514 Future Makiag: An instructiond piogram ttutt piq^ 
individuals to assemble and finish wood ftunituie. Die program 
includes instniction in jxepaiing fiwhand skeidies; fiuteniqg wooden 
parts with glue; rrinfoicing joints with dowds,aciews. staples^ 
nails, using power screwdrivers, staple guns, or hammers; and finidi- 
ing or lefinishing new, used, damafl^ or worn fiimitmt aoooiding to 
specifications. 

5515 Glaaing: An instnictional program that prepares individuals to 
prepare, fit, and install glass in structural openings, such as windows, 
doors, and paititions, or in disfday case? and on table tops. 

5516 Heatiag and Air-Coadilioniag: An instnictkmd program that 
prepares individuals to install, opoate, test, repair, and maintain 
commercial and domestic heating and air-conditioning systems. 

5517 InsulatioB Installation: An instructional program that prepares 
individuals to install batt, blanket, board, loosefiU, and other fbmis of 
insulation in residential, commercial, and industrial buildings in order 
to heat and cool interiors in energy-efficient ways. 

551g Line Worker: An instnictional program that prepares individuals 
to repair, operate, and maintain local, long distance, and rural electri- 
cal lines; erect and construct pole and tower lines; and install under- 
ground lines. 

5519 Locksmithiag and Safe Repair: An instructional pr(>gram that 
prepares individuals to repair and open locks, make keys, change lock 
and safe combinations, and install vid repair safes. 

5520 MShvork and Cabinetauridng: An instnictional program that 
prepares individuals to engage in the mass production of such articles 
as window frames, mddings, trim, and panels and such products as 
store fixtures, kitchen cabinets, and office equipment The program 
includes instruction in cutting, shq[nng, assemtding, and refinishing 
articles; installing hinges, catdies, drawer puDs, and other hardware; 
and planning and dra^ng layouts. 

5521 Painting and Decorating: An instnictional program that prepares 
individuals to finish exterior and interior surfaces by applying protec- 
tive or decorative coating materials, sudi as paint, lacquer, and 
wallpaper. The program includes instruction in scraping, burning, or 
sancfing surfaces; making and mixing paint; matching paint ccdors; 
ap{4ying coatings widi brush, roller, or ^xray gun; and cutting, 
pasting, and har^png wallpaper. 

5522 Pipefitting and Steamfitting: An instructional program that 
prepares individuals to lay out fabricate, assemble, install, and 



maintain piping and ptfing systems, fixtuits, and equipment fbr 
steam, hot water, heittfaig, cooling, hibricaiiqg, qxiiyding, and indus- 
trial piocessing systems based on a knowdedge of systems operation 
and the study ^building plans or working drawings. 

5523Plaslcriag: An kistnictkxud program that piepaies individual 
MpfHy plaster, stucco, and similar materials to interior and exterior 
surfaces. The program includes instruction in lathing and in surface 
preparation, smootfiiiig, and finidring. 

5524 PluibiBF An instructional program that pr^^paits indivkhials to 
assemble, insttll, and repair pipes, fittings, and fixtures of heatiiig, 
water, and drainage systems according to specifications «id phmbing 
codes. 

5525 Roofing: An instructional program tfiat piqwts individuals to 
cover rooft and exterior walls (rf structures with waterpnx^rv or 
insulatirig materials, sudi as aq)halt, aluminum, slate, wood, and 
related composition materials. 

5526 Stage Tfchndogy, Level 1: An instructiotud program ttM devel- 
ops basic construction prindf^es of stage property uid scenery. 
Provides practice in stage crew woric including preparation of stage 
lighting and erection arid striking of scenery. Introduces study of 
related technical and general information and provides an overview of 
related occupations in the theater, radio, and tdevisioa 

5527 Stage Technokigy, Level 2: An instructional program that 
emphasizes the techniques and processes involved in stage manage- 
ment, construction, and lighting and the setup and operation of public 
address and projection equipment This program stresses related 
technical and occupational infcmnation and provides inotasin^y 
com|4ex technical activities. It includes the study of stage techndogy 
imUems and offers activities consistent with individual interests and 
abilities. 

5528 Structural and Reinforcement Ironwork: An instructiorul pro- 
gram that introduces individuals to reinftHcir^ steel used in footings, 
foundations, walls, cdumns, poured beams, mi bridges and in the 
infrastructures of private and commercial buildings. This program 
acquaints individuals witii the use of sted in hig|i-rise buildings. It 
irxdudes instruction in the use of hand md power tocds and in the 
processes and procedures used in the construction business. 

5529 TOesetting: An instructional pn^gram that prepares individuals to 
^ffiy tilt to walls, floors, ceilirigs, and roof decks. Includes instruc- 
tion in fastening lath to walls; in q^reading idaster and concrete; in 
leveling to die desired depth; in q)reading mastic or adhesive base; 
and in cutting, sh^png, and positioning Se. 

5530 Upholstering: An instructional program that prepares individuals 
to engage in all aspects of die upholstering of ftimiture, automobile 
seats, caskets, mattresses, and bedsfHings. The program includes 
instruction in installing, repairing, arranging, and securing springs, 
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fffler, padding, and ooveriiig male 

cutdng, sewing, and trimming; in cushion filliqg, tufting, and button- 
ing; and in wood refiniatuog. 

5531 WoodwvirU^p An instnictional piognn tha^ 
als to lay out and duve aiodq to aaaenMe wooden articlea or 
semUies; to mtfluHnd, saw, carve, and sand wooden pm^^ 
repair wooden aitides; ami to use a vaikty of lund and power too^ 

5549 Other CovinKtiM TechMlogj Cevaca: An instnictk^ 
gram/course in construction tedmology not described above. 



Electronics Technology 

5550 Eledronics TMmolocr A groiq> of instnic^ 
[xepaies individuate to emi^c^ment or advance 

of electtonics industries, lliese piogmns piepm indhfid^ 
with skilled lecfanidans, parapfofeasionds, cngtam 
als perforaiingiesearch and design. mamifaciuring,maiiMenanoe,an^ 
service functions. Instmcdon includes dieoiy, the undertying physical 
science and suppodiqg mathematics, actual equipment, dectionic and 
mechanical devices, test equipmem, and andog and distal dim 
Instractionpfepaies an individual to assemble, install, opmte, 
maintain, and repair a variety of dectronic equiproeitt. Rirther 
training prepares individuals in the api^ication, design, development, 
and testing of equipment and the pre^Miration of written reports and 
test results. 

5551 Electnmks Technology, Level 1: An instnictional program that 
prepares individuals for ow^lment in advanced vocational and 
technical education programs and that includes occupational and basic 
technical information and laboratory experiences direcdy rdated to 
electrid ty and de ctronics. Die puipose of die program is to assist 
individuals in making meaningful occupational and educational 
choices. Individuals are provided with die fundamcmals oi the thec^, 
measurement, contrd, and applications (rf electrical eneigy. Instruc- 
tional activities indude reacfing instructions, imeipretmg schematics, 
setting up e3q)erimental i9)paratus, makiiig measurements, testing dr- 
cuits, and recording results. 

5552 Electronics Technology, Level 2: An instructional course that 
prepares individuals for advanced electronics courses. Hus may be 
the first course in a series of courses that make tq> a program shown in 
the list f(Aowiiig this course description. The course includes instruc- 
tion in basic dectronics theory, physical sciences and supporting 
matiiematics, use of testing equipment, and power suppUes. Instnic- 
tional activities devdop critical tiiinking dolls, interpreting skills, and 
conununication skills, and i»epare individuals to diagnose malfunc- 
tions and determine altenuuives. 

5553 Avionics: An instructional program that prepares individuals to 
assemble, install, operate, maintain, and repair electronic equipment 



used in the «vi«tkm industry, bid 
types of actual equipmett, lUGh M poR^ 
systems, amplifieiB, and digital and oompiiiavo^ 

5554 M o ndlta l nl T s f > n alo |y s Am in s lfocttaM J pwigiam that 
piepaits individuals 10 mamiftoifltt install 

maintain the aop M stfc u e d 1 Mb l uppott ogripacnt tomd in hospitals, 
medical ccnicia> and leaeareh M KCTioiie s , The 
instiuction in the use of iMtaii and diagnostic instiu^^ 
biatiqg techniques; in iMential haaotfds and sa^ 
methods of installation, lepair, maintenance, and opmtta 
equipment 

5555 Busincm Madte Repair: An instractional pTOfiam that piepam 
individuals to inaintain and iqMir a vaikty of oflke madri^ 

as typewriiefs, dict«icn flMchines, cdculaiocs, data-^^ 

equipinent, duplicsliqg machines, and nailing machines. 

gram indudes instniction hi diagnostic ledniq^ 

equipment, and die piinc^iles of mechaidcs, electridty, and decti^ 

ics as they relate to the repair (tf business madiines. 

5556 Communications Ekctronics; An histnicdonal prognm dutt pre- 
pares individuals to assemUe, histdl, operate, nudntain, aiK^ 

one- and two-way communications eqiripmem and systems, induding 
AM and FM radio, television, hearing aids, and ottierdectronic 
communication devices or systems. The program indudes instniction 
in using actual equipment or educttional tndners; in odier typesot 
equipment, including motois, medianical devices, power $ip[Aks, 
ami^fiers, and digital drcuitiy; in die use of testing equipment; and 
in Federal Communications Commission (FCQ licensing require- 
mmts. 

5557 Computer Electronics: An instnictional program that prepares 
individuals to assemble, install, operate, maintain, and repair comput- 
ers and digital-control instnunents. The pn^gram indudes instniction 
in power supplies, number systems, gating logic, A-to-D and D-to-A 
conveners, (fi^lays, timing dreuitry, memory stnicture, address 
modes, buffers and registers, microprocessw design, peripheral 
equipment, programming, and interfacing, iiKluding the use of testing 
equipment and various computer electronic applications. 

555g Computer Service Tedinoiocy: An instructional program that 
prepares individuals to install, prc^gram, operate, maintain, service, 
and diagnose operational problems in computer units or systems. The 
program includes instruction in die underiying physical sdenoes and 
supporting madiematics of computer design, installation, constnic- 
tion, programming, operation, maintenance, and ftinctional diagnosis; 
and in how to detect, isdate, and correct malfunctions. Programs 
describe die electrical and electronic drcdts and mechanical devices 
used in computer constniction and didr combination widi systems in 
individual computers or computing installations. They also describe 
instruments used to detect weaicnesses or failures in computer dectri- 
cal systems. 
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5559 Ekct r o i f c i miol: An instnictional program Out prepaits indi" 
victuals to assist mechimcal and dectric^ 
en in the design* devek)pinemt and testily 
devices »d systems, sudi as i^aM «Mmatian« aimnaied 
systems, setvomechanisms, vending madiines, devator controls, 
tape-control madiines, and auxiliary computer equiproenLThe pro- 
gram includes instniction in assisting with feadbiliQr testing of 
engineemig conoqpcs; in systems andysis (indiKfing design, sdec* 
tion, testing, and apfAcation of engineeiing data); and in the prepara- 
tion of written reports and test results. 

S5M Ekdronic CoMner Prodncts Service: An instructiond program 
that prepares individuals to assemble, install, operate, maintain, and 
repair electronic equipment used at home and in businesses. The 
pn^gram indudes instniction in power supines, amplifiers, home 
entertainment systems, video cameras, home computers, security 
systems, radio and tdevision recdvers, cable TV systeiTiS, and other 
electronic apfdications. 

5561 Eiectroiiics Tedmdogy: An instructiond program that prepares 
individuals to support die electronics engineer and other professionals 
in die design, devdopment, modification, and testing of dectronic 
drcuits, devices, and systems. The program includes instruction in 
practical circuit feasibUity; prototype development and testing; 
systems analysis, including design, sdection, installation, calibration, 
and testing; solid-state and microminiature drcuits; and the applica- 
tion of engineering data to spedfic problems in the dectronics fidd. 

5562 Hybrid Microdcctronics: An instructional program that prepares 
individuds to assemble, install, test, and repdr hybrid microelectronic 
assemUies and subassemUies. The program includes instruction in 
bonding (Mocesses, the use of spedalized equipment, and the use of 
spcdd bench tools, hand tools, and odier related equipment. 

5563 Indiistrid Electronics: An instnictiond im>gram that prepares 
individuals to assemble, install, operate, laaintain, and repair dectri- 
cd and dectronic equipment used in industiy and manufacturing. The 
program indudes instruction in using equipment such as power 
supfflies, amplifiers, motors, contrds, digitd and computer drcuitry, 
synchro and servomechanisms, mechanicd-power-transfer systems, 
hydraulic systems, and three-phase AC, electronic wave-shaping, and 
contrcrf drcuitry. 

5564 Instrnment Repair: An instructiond pn^gram that prepares indi- 
viduds to maintain and rq>dr various types of meters, measuring 
devices, and control devices, such as heating and air-conditioning 
contnris; did pressure gauges; scdes and balances; dectricd control- 
ling, measuring, and recor^ng devices; and opticd, aeroiuiuticd, and 
navigationd instruments. The program indudes instniction in diag- 
nosing malfunctions; in disassemUing, repdring, and/or repladng 
fadty pans; and in cleaning, assembling, and adjusting instruments, 
using spedal bench tools, hand tools, and other meters arKl standards. 
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SStS h UrMtBtaiiu B Tectoohny: An initnictional progmn that pre- 

puts indhfidttab to design nd devdop 

evalnMe otntrai or nieinitniett devices 

graphs, writia iqxxti, and It^ les^ 

perrand woikfaig in the lidd of imtiumeig^^ 

indodes instnictiaA in tlie fidkli of declii^, 

pnemnatics, and l^ckulics as tti^ pertain to the pii^^ 

lecordiig sy^fems, auiomaied devices, ^ 

mentation units or systems. 

55tt Mi^or AppiaMt ftepain An instiuctiond program ttiat p^ 
individttals to wptir, insudlt and service major gas, dectric, and 
micmwaveccnsuiiier ^iplianoes, sudi as stoves, lefngerai^ dryers, 
water heaters, washers, and dishwashers. 

S5i7 Motor Repair An iristnictioQd prognun that prtpaies iiidividu^ 
to assmUe, insiaD, lest, maintain, and repair dectric ino^ 
tors, tr an sfo rmers, and related eqiripment 

556S SauD Appfiaace Repain An iristructiond prognmi tfiat pr^^ 
in(fividiials to repair, maintain, and service small apidiances sudi as 
irons, toasters, waste-disposd units, vacuum deaners, coffee malcers, 
and ddiumidifieis. 

5599 Other Ekctronics Tcchaology Coarses: Instructional programs iii 
dectronics techndpgy not described above. 



Manufacturing Technology 

5600 Maauracturiiv Ikdlaology: A group of instnictiond programs 
that prepaies individuals in primary and secondary materid process- 
ing. Primary processing systems change raw materials— metallic or 
p(4ymeric-Hnto stmdard industrid stodc. Secondary materid pro- 
cessdng is organized around utility activities and processes, induding 
casting and mdding, fimnirig, separatirig, conditionuig, assembling, 
and finishing. Hie group indudes instruction in the nature and 
apfdication of management liiethods and techniques related to manu- 
facturing. 

5fi01 MaaafacturiBg/Materids ProccssiBf Tcdmology, Levd 1: An in- 

stnicdond ptog^ that prepares individuals for enroUmoit it. 
advanced vocational and technicd education programs. The program 
indudes operational and basic technicd information and laboratoiy 
eiqperiences directly rdated to the m&nufacturirig processes used by 
industry. The purpose of tiie program is to assist individuds in 
maidng meaningful occupationd and educatiorud choices. Instruc- 
tioiud activities focus on the study erf the information and on the basic 
skills invdved with industrid-technicd materials and processes, 
including dieir properties and utilization as diey are fabricated into 
usaUe products. Instnictiond activities invtrive hand and machine 
processes for the fabrication, andysis, or testing of metds, woods, 
and [Nasties. 
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5602 Maavhctariiii/Materidi Prnrfirim TcckMlo|]r» Uvd 2: An in- 
structional program ttial intio^^ 
facturing processes, llie {xogram indudea act^^ 
todiog, wd assembling of inctotiial producti, En^ais is on the 
m anagement and documentation of industrial enterprise systems. 

SMS CNC— Coaipvler NoMrical Control: An iiMtnictional ptogran 
that piepaits individuals to program and operate computer numeri - 
caUy controlled maddnes. Study indudes the evoh^^ 
numericaDy controlled machine tools and numerical control systems. 

5604 Foudry Work: An instructional program that prepares individu- 
als to engage in activities at ferrous and nonferroos ftwidriea. In* 
dudes instniction in foundry equqment, various aanda and refh^ 
rieSt sind and rnacfaine mdding, coremakii^, diipping, grindirig, 
foundry diemistry, and metallurgy. 

5605 MMtrial Ceramka MaauCKtariiv An instnicti^ 

that pitpaies indivichials to engage in manufiicturing activities to 
produce cerunic machine tools, itfractoriea for spice vdiicles, and 
brick, glass, crodceiy, tile, pq)e, and other artides made fiom clays 
and siUcas. The prognun indudes instruction in testirv physical 
chemical, and heat-iesisting propeities (rf materials and in (Mocessing, 
forming, and firing clays to devdop ceramic products. 

5606 Jewelry Des^, FabricatkNi> aad Repab: An instructional pro- 
gram that prepares individuals to design, fabricate, and repair jewelry 
articles such as rings, brooches, pendants, bracdets, and lockets. The 
program includes instniction in modd nuiking, casting, engraving, 
polishing, and stone setting; in fitting rings, sdderii^ broken parts, 
and reshqnng and restyling old jewelry; and in using special jeweler's 
hand tools and machines. 

5607 Machine Tool OperaUoD/Machinc Siiop: An instructional program 
that prepares individuals to shape metal pa^ on machines such as 
lathes, grinders, drill presses, milling machines, and shapers. The 
program may also train individuals in the use of one machine tool. 
Included is instructim in computations rdated to w(Mk dimensions, in 
testing feeds and speeds of machines, and using precision measuring 
instruments such as layout tools, micrometers, and gauges; in machin- 
ing and heat-treating various metals; and in laying out machine pans. 

5608 Metal Fabricatkm: An instructioiud program that prepares indi- 
viduals to fabricate and assemble a variety of products. It includes 
instruction in layout, sequence of design and construction of tem- 
plates and fixtures, and the positioning, aligning, fitting, and wdding 
of parts. 

5609 MetaDurgy: An instructional program that describes the chemi- 
cal, physical, and mechanical properties of materials, including 
metallic materials, alloys, ceramics, and polymers. Instructicm in- 
cludes material selection, heat treatment, and mechanical testing. 
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MM Opikal GMds W«rlB An iauracdonal progm tiM pi^^ 
MMdnaU 10 iMild aid CM opdcal pndnctt, 
pHtt ndi at eye^an knet «l cooiact team. 

SHI PlMlkiCwipMilMt An imnKtioMl pngran ttnt prepares 
indlvidaalt 10 akM nd caft plaMlc pam, panent. nd prototype 
parts; to lit. MMieaie. nd nprir teniil carvtagi: 10 fi^ 
pMts; and ID aswrnble plasti c a a np oneuB into products. 

SiU BoMkK An initnictlanal piQgnn thai prepares indhfidoals to 
assemble. prognm.jukttin. aid repair robotic devices. Tlie proinm 
inctades instnctkn in die MsKKy and devclopnent of rabodc devices 
and die types of roboile devices used in indoaDy and dieir component 
malBeup.lnstnictio n also indndescompgieroontwi systems, lobot 
computer Isngaate propamnriBt. and imii W fs h w>i h > g te d w iqiies 
Instnictlon deate «^ servontechMrisms, mlcraprooessofs, nd 
ooinpiit«ropenttion and dieiriniegnttion into a total manufKXuring 
s]fstem. 

5(13 Sheet Metia: An instiuctiGnal program that prepares individuals 
to lay out. fUvicate. erect or install, and maintain items made of steel, 
copper, stainless steel, and ahiminum. U8ii« hand tools and maddnes 
sudi as cornice bndces. forming rolls, and squaring siwan 

5(14 Tool aad Die MaUag: An instractional program diat prepares 
individuals to analyze q)ecifications. to lay out metal siodc, and to set 
up and operate machine tools to fit and assemble pMts for tfK mami- 
ftcture md repair (rf metalwoildng dies, cutting tools, fixtures, 
gauges, and machimsts' hand tooU.The program includes instruction 
in metal properties and in the application and oonstniction of tod and 
die design. 

5(15 Weldiiig: BraiiBf and Soiderfaif: An instnictional program dut 
prepares individuals to use gases and welding processes to braze and 
s(dder metallic pans and to plan and lay out materials as specified by 
blueprints or written specifications. 

5616 Welding: Conbfautioa: An instnictional program that prepares 
individuals to use metal arc (SMAW). gas metal arc (GMAW). gas 
tungsten arc (GTAW). and electrical welding equipment to weld 
metal parts and to jdan and lay out materials as spedGtd by diagrams. 
Uueprints. or written q)ecifications. 

5(17 Welding: Elecn-ic: An instnictional program that prqnres indi- 
viduals to use gas welding and any combinationof arc welding 
prxesses to weld metal parts and to fim and lay out materials as 
specified by diagrams. UuqMints. or written specifications. 

5(18 Welding: Gas: An instnictional program diat prepares individuals 
to use gtt welding and flame cutting equipment to weld or cut metal 
parts and to idan and lay out materials as specified by diagrams. 
Uueprints. or written specifications. 

5649 Other Maaoracturii^ Techaohigy Cooraes: Instructional programs 
or courses in manu&cturing techmdogy not described above. 
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Power, Energy, and Transportation 
Technology 

5651 P^yvvtr, Eicrgy, awl IVaMiMrt^^ 

stnKtional pfograms that pctpaits indivkluals to mainudn and itptir 

autooiobilcs; aircraft; diesd cn^^ 

trucks, railroad locomotives, and oomi^ 

diesd engiries in electiical genennn; a^ 

equipmem such as lawnmowen and rotary tilkn. 

5651 htrodttkwi to P^fiier, Ettpr, and Ti saaimi lallwi: An instnic- 
tional pfogram that pitpaits individuals fbr uuderstandipg the eneigy, 
power, and tTMspoi ta iion industries and occupat ion lyusin^ 
ploratory experiraces and ld)oratoiy activity 

program is to assist individuds in maUiig meaningfU occupilk^ 
and echicational choices. Instnictional activities fbcus on die tfieofy, 
maintenance, and servicing of machines and devices, witti empha^ds 
on eneigy sources, small gas engines, basic electricity, and methods 
of transmitting power. 

5652 Autonotives: An instnictional program Aat, as its primary 
puipose, pitpares individuals to be better automobile owners and 
drivers. The program can also servre as the first phase fbr pfognms 
that ultimately pfq>aie individuals fbr emptoymem in automotive, 
truck, airoaft, and air-co(ded gasoline-engine-ixyweied equipment 
servicing and maintenance. Instruction includes, but is not Kmited to, 
the role of the automobOe in the national and worid economy; em - 
ployment opportunities, woridng conditions, and trailing require- 
ments in occupations related to die automobile; the princifdes of 
operation of basic automotive systems; and basic service and 
maintenance of automotive systems. 

5653 Aircraft Mcdumics: An instructional program that prq>ares 
individuals to inspect, repair, ser^ce, and overtiaul airi^ane parts, 
including engines, propellers, instnmients, airframes, fiiel and oil 
tanks, control catdes, and hydnulic units. The program is designed to 
meet Federal Aviation Administration requirements for licensing as 
an airframe^power-plant mechanic. 

5654 Aatomolive Body Repair aad Reftabhiag: An instnictional 
program diat i»^q>ares individuals to ttpmr automobile ccdlision 
damage. Includes instruction in painting and finishing and body and 
frame alignment 

5655 AatoBiotive Mechaaks: An instructional program diat prepares 
individuals to engage in die servicing and maintenance ci all types of 
automobiles. The prognm Includes instruction in the diagnosis of 
malfunctions in and repair of engines and of fuel, ignition, electrical, 
cooling, brake, drivetrain, and su^)ension s^tems. Instruction is also 
given in die adjustmem and repair <rf individual components and 
systems such as radiatcns, transmissions, and caituretors. 
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StHCmmifdmtiEtKtgk Aninitiuctknal 
ptQfnm thtt pitpiiM incttvi^^ 

docttic pcwcr fe n t i Bi m miop> iPd io opciup m i iw id n gis» 

oO>«dccwJtotnacM>boflei^ 

hydrMirtdDet; and de^ 

in tpedal imtnanoMkn^ 

dues. 

5(57 DIttri BqdpMMl MickMriw An inrtroc^^ 
ptepnet inBvidiiato to icpalr d^ 
diipf,tnidtttitfioidloocMMU¥Ci,indcouili^^ 

cq y tpmc nL Tlic piofiMn ipciiidco inttwcilon te 
liong; in <Hmmbb|g eqgines »d iqpli^ 
and idjiitting ftod-tejedkm sysl^ 
govciim, auxiliaiy and aoconq)ii9i^ 
tnnniissicins, usiog a variety ctftoob and 
eqinpmenL 

5(51 Heavy EqaipMBl MaiiiteMUMe Md Repair: An instnictiona] pro- 
gram that piepares individuals to perfbnn field maintenanoe ci heavy 
equqsmett and general maintenance and oveihaul (rf sudi 
The prognun indudes instniction in die inq)ection^ 
repair of tracks, wheels, brakes, operating oontnds, pneumatic and 
hydraulic systems, electrical drcuitiy, and engines and in die tech- 
niques of welding and tmzing. 

5(59 MariM P«mer-Planl Mahtenance: An instructional program that 
prepares individual to repair oudxMud and inboard oigines; to test, 
maintain, and repair steering devices and electrical systems; to repair 
metal, wood, and fiberglass; to fabricate and maintain sail; and to 
repair and balance propellers. 

5((0 Motorcycle Repair: An instnictional program that prepares indi- 
viduals to rq>air motorcycles and all-terrain vehicles (ATVs). The 
IMOgram includes instruction in the repair and servicing aU sys- 
tems, including engines, transmissions, drivetrains, suspension, 
steering, frames, and wheels. 

5661 Small Engine Repair: An instnictional program that prepares 
individuals to maintain and repair small internal combustion engines 
used on pcmable power equipment such as lawnmowers, chain saws, 
rotary tillers, motorcycles, and snowmoUles. 

5((2 Tmck and Bos Driving: An instructional program that prepares 
individuals to drive trudcs and buses. The program includes instruc- 
tion in operating gas, diesel, or electrically powered vehicles; loading 
and unloading cargo or passengers; repotting delays or accidents on 
the road; verifying loads againtt sMpfring papers; amrnging transpor- 
tation for personnel; and keeping records of receipts and fues« 

5(99 Other Power, Energy, and TransportatkNi Courses: Instnictional 
programs and courses in power, energy, and transportation technology 
not described above. 
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Visual Communications: Drafting 

57M VU CouMkatioM, DrMr A 
Snott that piepttts infividuab to 

dianicd, archtediinl, iimctural. pneomMte. inarine. tMtric^elac- 

tionic. lopognplicd* ami 

ds, eqoqmenu aDd pfooeaaea; ID de^^ 

and (tawk^s; 10 develop loodda; 

sheets for writing q^edficaim 

57tl Mtt« Baric 1: A aurvey instnicti^ 

iivfivkluala to plan, pfcpaie, and tiMB^^ 

ardiitectiina. civil atnictui^ 

pMcal and otter alKtdiea; to iiae iqModn^^ 

and prooesaes; and to develop, piao, and pfooesa diOTffa^ 

5702 Drafkii«> Btfk 2: An instnictionai prog^ 

viduals for emoUment in advanced vocational and technical education 
piQgrams and that indudes occupational and basic techn^ 
tion and labonktoty e3q)eriences directly lehNed to dnAing i^ 
The purpose (tf die program is to asaist individuals in mald^ 
ingful occupational and educational choices in the aieas of mediani- 
cal and madtine. aidntcctural, dvil and structural, piping, tedmical 
illustration, dectrical and dectronic, and topographical drawings. 
Instructional activities indude l^tering, freehand sketching, oitho- 
graptnc piojecdon, goxnetric construction, computer-aided drafting, 
dimensioning, sectioning, reproduction, pictorial drawing, and 
auxiliary views, using technical drawing instruments and techniques. 

5703 ArcUfect«-4l Draftiiig: Aii instructional program that prepares 
individuals to support architects and ardntectund engineers in devd- 
oping |dans for buildings or other structures, using a varic^ of 
building materials; to create tayouts in Imping with building codes, 
zoning laws, ordinances, and other regulations; and to respect cost 
limitations and client preferences in styliiig and planning. 

5704 CIvil/StnKtand DnAiBf: An instnictiond pn^^ 
individuals to devdop detailed construction drawings, topographical 
profiles, and related maps and qiedfications riieets for use in the 
plarming and construction (rfhi^rivays, river and haibor imfmyve- 
ments, flood-contrd stnictures, drainr ge atnicturea, saniu^ 

and odier structures. Ihe program ind^idea instruction in computing 
the vdume of excavation and fill tonnage and in preparing graphs and 
hauling diagruns for use in earth-moving operations. 

5705 Conputer-Aidcd DrafUag: An instructional program that pr^ 
pares individuals to use a computer, computer software, and periph- 
eral devices to create an image or drawing in design and docu- 
mentation of an object 

S706Electrlcal/Electnmic Drafting: An instnictional program that 
preparea bidividuals to devdop woridng drawings and wiring dia- 
grams used by construction crews and repairmen to install and 



pitpafc eledrlcil equipment, power plaiits, industrial estabUshmmts, 
and commercial or domestic buildings. The program includes instruc- 
tion in draftiiig die wiling and schematic diagrams and in laying r ;t 
drawings uaed to manufKtuit, assemble, instaU, and 
and electronic equipment such as tdevision cameru, radio transmit- 
ters, receivers, audio am{difier5, computers, and related equipment 

57f7 Mechanical Drafdng: An instnictional program that prqwes 
individuals to assist engineers in the development (tf detailed woridng 
drawings and related q)ecifications for mechanical devices and 
machinery. Hie program includes instruction in sketching rough 
layouts; draftir^ detailed multiview drawings; and computing magni* 
nide, direction, and point of apfriication of tension, compression, and 
bending factors. Instruction also includes compiliiig and analyzing 
test data to determine design effects on maddnery in relation to 
temperature, pressure, speed, horsepower, and fuel consumption; and 
producing ;:rawings that indicate dim^ons, toleruices, fu^^teners, 
joining requirements, and other engineering data. 

5708 Piping Drafting: An industry-specific program that includes the 
techni^ies and knowledge necessary to construct drawings for tfie 
piping inchistry. These assembly drawings are necessary for power 
plants, pum];ring plants, heating systems, and {dumbing systems. 

5709 Technical Dlostration: An instructional progrun that prepares 
individuals to present infioimation graphically, including sdiematics, 
sections, exploded view^. id other techniques that illustrate or 
clarify verbal or written description. 

5749 Other Visual Commnaicntions, Drafting Conraes: An instnictional 
pn^gram/course in visual communications, dra^.. * .echnology not 
described above. 



Visual Communications: Graphics 

5750 Visual Conninnications, Graphics: A group of instructional pro- 
grams ttiat prepares individuals to design and execute layouts and 
illustrations for advertising displays and instructional manuals. The 
program includes instruction in all (rfutses of offset i»inting, layout, 
composition, presswuik and binc^ng, flexognq)hy, lithography, 
photoengraving, and other graphic arts related to the printing industry. 

5751 Graphics, Level 1: An instructional (Hpgram that prrnares indi- 
viduals for enrollment in a'' 'inced vocational and technical education 
programs by providing exploratory experiences and laboratory 
activities related to graphic arts. The purpose of die program is to 
assist individuals in making meaningful occupational and educational 
choices. The nrpgr, ir, focuses on the fundamentals of graphic arts, 
including the smdy of the printing industry. Instnictional experiences 
include designing, composing, printing, and evaluating reproduction 
techniques. 



5752 Graphics, Level 2: An instructional program that encompasses 
the skills acquired in Graphic Arts Level 1 and aUows die student to 
extend those educational experiences to more comi^ex areas. The 
student is allowed more extensive use of the equipment to enhance 
the application of those theoretical and limited practical skills ac- 
quired in Graphics Level 1. 

5753 Bookbinding: An instructional program that (Htpares individuals 
to gather pages, forms, and related materials for assemUy into books 
or pamphlets. Includes instniction in binding and rq)airing books anr* 
documents. 

5754 Commercial Art: An instructional progrun that prepares indi- 
viduals to design and execute layouts and to make iUustratioos for ad- 
vertising displays and instructional manuals. The program includes 
instruction in the preparation of copy; lettering, poster, package, and 
product design; fashion illustration; silk screening; aiibrushing; and 
ink and color dynamics. 

5755 Commercial Photograpliy: An instnictional program Aat prepares 
individuals to use cameras and laboratory film-prooessiiig tedmiques. 
The program includes instruction in oompoaition and color dynamics; 
contact printing; enlarging; developing film; use of airbrudies, 
camera meters, and other pbotQgnfMc equipment; portrait, commer- 
cial, and industrial photospiq)hy; processing micrcrfilm; and preparing 
copy for {Hinting or other graphic-arts processing. 

5756 ConpotitioB, Makc-sp, and Typesetting: An instructional prngmn 
that prepares individuals to lay out, compose, aiKl make up typesetting 
and typecast, by hand and by maddne. 

5757 Desktop PttMishiiig: An instructional program/course to provide 
supfdemental educational experience to iq)grade the student's level of 
experience in publications, using mini electromechanical equipment 
iO enhance the quality of instant print and puUications. 

5758 Photoengraving: An instructional program that prepares individu- 
als to photograph iUusuations and other copy that cannot be set in 
type, to develop negatives, and to prepare photosensitized metal 
plates for use in printing. 

5759 Photography, Lithography, and Platemaking: An instnictional 
program that prepares individuals to woric with lithography, litho- 
gra{4iic photograi^y, stripping, and rr^lated platemaking processes. 

57IS0 Photographic Laboratory and Darkroom: An instructional pro- 
gram that prepares individuals to develop and print still or motion- 
picture film; to cmtrcl resultant prints; to toudi up negatives; and to 
finish, color, restore, and copy prints. 

5761 Printing-Prcss Operations: An instnictional prof m that prepares 
individuals to make ready, operate, and maintain printing processes. 

5762 Silk-Screen Making and Printing: An instnictional program that 
prepares individuals to make silk screens and to perform silk-screen 
printing operations. 
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5799 Other ViMal CoBmsttkatioM, Graphics CovrMs: An instiuc* 
tional pfogram/oourse in visual conununicadons* graphics techndogy 
noi described above. 

Diversifled Occupations 

58M Diverdfkd OocapatioM: A group of instnicdonal pr^^ 
described in ocher duster areas. 

581t P^TMinl Scnricct: A groiq> (rf instiuctional progruiu ^ 
pares individuab to render a variety (tf pemnal services. 

5>11 Barbcrhip An kistiuctional piogrm that prcpaits indi 
cut, shampoo, and styte hain tnd to shave, with special a^ 
hygiene, ddn and scalp dbeaae, and equipinett steiilizat^ 
tion quaufies students Ibr licensiqg examinaiions. 

5812 Co sMf lobgy; An instnictiGmd pfogram thai prqiarcs individuals 
to care for «id beautify hair, compiexion, and hsnds by givi^ 
shampoos, rinses, and acdp titatmentt; tqr sl:^iqg, aetti^ 

dyetaig, thtting, pemtanent waviiig, and bteadiiqg hair, 
facials, mankmies, and hand and am massages, witti emphasis on 
hygiene, sanitadon, customer rcUtions, and sakn nuauigement 
Instniction qualifies students for lioenrii<g examination 

5813 EtectroijaiK An instnictional piogrm diat piqnres stud^ 
remove unwanted hair from the human body by means of an electric 
currcm applied to the body witfi a needle-duved dectrode. 

5814 MasicariBg and PMicurtag: An instroctional prognm flat 
prepares individuals to peribm a manicure or pedicure. 

5815 Massage: An instnicdonal program dutt prepares individuals to 
administer systemttic friction, stroldng, slapping, kneading, or 
tapping to stimulate circulation, increase siq)pleness, promote healing, 
and induce relaxation in the human body. 

5819 Other Pcrsoaal Services Courses: An instructional program/ 
course in personal sendees not described above. 

5890 Fire Technology: A group of instructiotial programs diat describe 
the theories, principles, and techniques of develofmig, administering, 
and managing sendees for fire prevention, fire fighting, and rescue. 

5891 Fire Control and Safety: An instructional program that prepares 
individuals to function as fire centred, prevention, and safety special- 
ists. Tlie program includes instruction in stnicturd design and materi- 
als; meteorological foctors impinging on fire situations; die chemistry 
of combustion; techniques for coping with fires; procedures for 
handling hazardous materials (such as petndeum products and other 
volatile, exfdosive, or corrosive materials), either routinely or in an 
accident situation; methods for inspection of equipment and its proper 
use; and methods for the inspection of public and private property for 
safety conditions. 



5832 Fire Protection AdministratioB: An instnicdonil program that 
describes the theories, principles, and techniques of developing, 
administering, and managing services for fiit prevention, fire fight- 
ing, and rescue. 

5833 Fire Rghtiiit: An instnictional program Uiat prepares individuals 
to fight fires and to contr^ tfie outbrealc of fire. The program includes 
instniction in fire depaitment organization; the use ctf water and other 
materials in fire figliting; and various lands of equqment, sudi as 
extinguishers, pumps, hoses, ropes, ladders, gas masks, hydrants, and 
stan4>ipe and spriidder systems. Mediods of entry and rescue, salvage 
practices and equipment, and fire and arson inspection and investiga- 
tion tedmiques are also included. 

5839 Other Fire TechMtogy Courses: An instructional program/course 
in fire techrxdogy not described above. 

5840 Law EaforceBeBt/Scairity Services: A group of instructional 
programs describing the prindides and procedures for providing 
police, fire, and other safety services and for managing penal institu- 
tions. 

5841 CorrectioMi Administnition: An instructional program that de- 
scribes ttie theories and practices of structuring, marugirig, directing, 
and controlling agerxaes and organizations whose purpose is to 
provide safety and conectional services. 

5842 CorreclioBs: An instnictional {m^gram that describes d)e theories, 
principles, and tedmiques of devdopirig, administering, and manag- 
ing for the incarceration, behavior modification, rdiabilitation, aiid 
returning to sodety of legal offenders. 

5843 CrimiBal Justice AdmiuistratioB: An instnictional program that 
describes the theories and imctices of structuring, managing, direct- 
ing, and contrcdling crimiiud justice agendes, e.g., the various judidal 
and administrative court systems. 

5844 Crininal Justice Studies: An instructional program that genen41y 
describes the prindples and procedures of developing, administering, 
and managing conectional, law enforcement, and forensic services. 

5845 Criminal Justice Technology: An instructional program that pre- 
pares individuals to woric in a law enforcement agency, crime labora- 
tory, mobile unit dealing with physical evidence, juvenile couft, or 
correctional institution. The program includes instruction in patrol 
and investigative activities; traffic control; use of polygraph equip- 
ment; procedures for initial contact with the public in such matters as 
obtaining infonnation, prq>aring rqx)rts, and testifying in couft; 
techniques for collection, preparation, and transportation of physical 
eviderKe; methxxls of crime prevention; and methods for investigation 
and referral of neglected dependent children, delinquents, and youth- 
ful offenders. 

5846 Forensic Studies: An instructional program that describes the 
tl ^ries, principles, and techniques of developing, administering, and 
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managing services for relating and applying medical facts to legal 
problems. 

5847 Law EBforcemeiit: An instructional program that describes the 
theories, principles, and techniques of developing, administering, and 
managing services for the safety and protection of peo(de and prop- 
erty. 

5848 Law Eaforccment AdBiiaislralioii: An instructional pfogrm that 
describes the theories and practices of stnicturing» managing, direct- 
ing, and contrcdlifig agencies whose purpose is to provide law en- 
forcement 

5849 Sfcvrity Services: An instructional program that {Mepares indi- 
viduals to p^ce inivate property to prevem thievery, malicious 
damage, and dishonesty among employees or patrons and to maintain 
order. 

5859 Other Law Enforcement/Security Services Comes: An instruc- 
tional program/course in law enforcement/security services not 
described above. 

58<0 Diversified Occupatioiis: Instructional pn^grams not described 
above. 

5861 Cwlodial Services: An instructional program duit prepares indi- 
viduals to clean and care ibr buildings, fixtures, fumishiiigs, floor 
surfaces such as Umdeum, plastic, terrazzo, tile, rugs, and wood, and 
wall coverings such as puid, paim. plastic, wood, and syitthetic 
materials. Instruction is given in using and cariqg fbr tocda; in dusting, 
wet mopping, scrubbing, waxing, and refinidiing sutAk^ in cleaning 
toilets, wiiKlows, and walls; in apfdying various cleanir\g agents, 
protective coatings, and disinfectants; in sdieduling woric; and in 
purchasing custodial supplies. 

5Stl Fabric Maintenance Services: An instnictional program that pre- 
pares individuals to operate and manage dry-cleaning and laundering 
plants. Includes instruction in receiving and inspecting garments; in 
identifying fabrics; in idc»itifying spots and using cleaning agents; in 
washing and in dry and wet cleaning; in wrap|»ng househcdd ftimish- 
ings, wearirig apparel, and accessories; in making minor alterations 
and repair of aiticles; and in using a variety of hand and power tools 
and equipment. 

5863 Leatherwori(ing: An instructional program that prepares indi- 
viduals to fabricate and repair all types of leather goods. 

5864 Textile Production and Fabrication: An instructional program that 
prepares iixlividuals for occupations involved with the entire spec- 
tnmi of clothing, apparel, and textiles management, including but not 
limited to construction, fabric and fabric care, pattern design, prin- 
ci(des in clothing construction and selection, fitting and alteration of 
ready-to-wear garments, custom tailoring, clothing maintenance, and 
textiles testing. 
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5869 Other Diversified Occupations Courses: Instructional prognuns 
and courses not described above. 

Industrial Technology for Children 

Industrial Technology for Children: Industrial techncdogy education 
for children is designed to assist students in the attainment of the edu- 
cational goals of die total elementary school program. It orients 
students to industrial techncdogy, develops personal psydxmotor 
skills, and refines attitudes about the influence of technology on 
society. These activities piondn students with experiences duit 
reinforce the elementary curriculum. 

5900 bdttstrial Technology for Kindersnrten: Industrial technology for 
Idndergaiten is designed to assist students in the atf aiiunent of the 
educ ational goals of the Idnderigarten progruu . 1 1 is designed to orient 
students to industrial technology and to he^ them develop personal 
psychomotor sidlls. TMs program provides experiences that reinforce 
the Idndergaiten curriculum and provides opportunities to learn 
fundamental concepts about how peo|de create and contnd ttieir 
environment It also develops techrxriogical awareness and reinforces 
and enriches concepts in mathematics, the sciences, history-social 
science, and other subjea areas. 

5901 Industrial Technology for First Grade: Industrial techncdpgy for 
first grade is designed to assist students in the attairunent of the edu- 
cational goals of the first-grade program. It is designed to (Hient stu- 
dents to industrial technol(^ and to help them develop personal 
psychomotor skills. TUs program provides experiences that reinforce 
the first grade curriculum and provides opportunities to learn fiuida- 
mentai concqpts of how people create and contnd their environment. 
It also develops technological awarmss and reinforces and mriches 
concepts in mathematics, the sciences, history-social science, and 
other subject areas. 

5902 Industrial Technology for Second Grade: bidustrial technology for 
second grade is designed to assist students in the attainment of the 
educational goals of the second grade program. It is designed to orient 
students to industrial technology and to help them develop persmal 
psychomotor sidlls. This program provides experiences that reinforce 
the second grade curriculum and provides oppoitunities to learn 
fundamental concet)ts about how people create and control their 
environment. It also develq)s technological awareness arKl reinforces 
and enriches concepts in mathematics, the sciences, history-social 
science, and other subject areas. 

5903 Industrial Technology for Third Grade: Industrial technology for 
third grade is designed to assist students in the attainment of the 
educational goals of the third-grade program. It is designed to orient 
pupils to industrial technology and to help them develop personal 
psychomotor skills. This program provides students with experiences 
that reinforce the third grade curriculum and provides opportunities 



ERLC 



333 



313 



for them to learn fundamental concepts about bow people create and 
control their envifonment It also develops tedmological awareness 
and leinfbices and enridies conoqits in mathematto 
history-social sdenoe, and other subject aieas. 

59t4tadwtrialTcciUMlo|7 for Foirth Grade: Industrial techncdogy for 
fourth gnKle is desipied to assist students in Ae attainment of the 
educationd goals (rfthe fourth-grade program. It is designed to orient 
them to iiidustrial technology and to help diem develop personal 
psydiomotor dolls. This program provides students widi experiences 
that reinforce the fourth grade curricuhmi and provides oppoctunitics 
for them to learn fundamental concepts about how people create and 
comrol dieir environment It also develops tednoiogical awareness 
and reiiiforces and enriches concepts in mitfiematics, the sciences* 
history-social sdenoe, and odier subject areas. 

SMSlBdostrialTechMbfy far Fifth Grade: Industrial technology for 
fifth grade is designed 10 assist students in die attainment of the edu- 
cational goals of die fiflh-gnKle pn^nnn. It is designed 10 ori^ 
dents to industrial technology and to hdp diem devdop personal 
psydiomotor sidlls. TMs prognm provides students with ei^^ 
that rnnfoice the fifth grade curricuhmi and provide oppoitimities 
for them to learn fyndmemal concepts about how people create and 
contrcl their environment It also develops technological awareness 
and reinforces and enriches concepts in mathematics, the sciences, 
history-social science, and other subject areas. 

59#6 iMlBStrial Tedwology for Sixth Grade: Industrial tedmology for 
sixth ^«de is designed to assist students in the attainment (tftfie 
educational goals of die sixth-grade program. It is designed to orient 
students to industrial technolc^ and ID he^ them devdop personal 
psychomotor skills. This program provides students witfi experiences 
that reinforce the sixth grade curriculum and provides oppoftunities 
for them to learn fundamental concepts about how peofrfe create and 
contnd their environment It also develops techncdogical awareness 
and reinfcMces and enriches concepts in mathematics, the sciences, 
history-sodal sdence, and other subject are^. 



Industrial Technology Education 
Explorations 

5940 Industrial Technology Expioratiotts: Industrial technology educa- 
tion expl(Nrations is a broad-based industrial tedmdogy education 
IMogram providing the middle schocd student with an integrated, 
common education core. Its focus is on career guidance; power, 
energy, and tnmspoitation technology; construction technolc^; 
manufacturing technology; communications technology; and tools 
and machines. As a result of participation in industrial technology 
education explorations, the student will be able to make infomfied 
career/occupational (educational) decisions upon entering high 
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school, based on the knowledge and skills acquired and according to 
his or her personal interests and aptitudes. 

5945 CoMBBHicatkms Tcchnolocy ExploratiN: Communications tech- 
nology courses cxfdoie the fundamentals of message design, produc- 
tion, and transmission. Included is occupational and consumer infiM*- 
mation related to this impcxtam part (rf our industfid and technological 
society. Learning e3q)erience$ include electronic and veibal communi- 
cation activities as well as drafting, photography, and r q)W)gra p hics. 

5950 CoBStractioB Technology ExplonitioB: Construction tedmcdogy is 
the study of infixmatton and skills involved in construction processes, 
oi^anizations, and occupations. The program indudes the study of a 
variety of materials, tools, and processes used in die construction 
industry. It covers construction concepts and activities as well as 
management and pnxhiction practices as diey currently relate to the 
construction industry and to other technical areas. 

5955 MaBttfitcturiBg Technology ExpioratkM: Manufacturing technol- 
Qgy courses cover the study of information and skills invcJved in 
manufacturing processes, oiiganizations, and occupations. The pro- 
gram inchides die study of a variety of materials, tools, and processes 
used in the manufacturing industry. It fiiither provides learning and 
leadership experiences that give students a current look at the impor- 
tant industrial technical concepts of today and tomorrow. 

5960 Power, Energy, and TransportatioB Exploration: Power, enei:gy, 
and transportation exploration is a hroad-based exploratoiy program 
providing the middle school stucknt with an exploratoiy expehence in 
po^^r, energy, and transportation technology. As a result of participa* 
tionin this program, the student will be able to make informed career/ 
occupational (educational) decisicms upori entering hi^ school, based 
on the knowledge and skills acquired and according to his or her 
personal interests and aptitudes. Students will research current and 
future trends and the environmental impact of this technology system. 

5965 Tools and Machines ExplonitioB: This is a b{X>ad-based explora- 

tcny program, providing the middle schocd student with an exploratory 

experience in tool and machine techndogy. As a result of participation 

in to(A and machine technology expkmtions, the student will be able 

to make informed career/occupation?! (educational) decisions upon 

entering high school, based on the knowledge and skills acquired and 
acconfing to his or her personal interests aM aptitudes. 

Applied Technology 

5970 Applied Technology: Applied technology includes the cone 
academic areas of matiiematics, science, and communications and 
covers the interrelationships of technology systems, careers in these 
areas, and safety practices. Students are given an q^rtunity to 
develop leadership qualities through laboratory acivities and student 
vocational organization activities. 
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5975 Prindplei of Technology: Principles of techncdogy is designed for 
students planning technical careers. It includes fouiteen units pre* 
sented over two years. Each of the fouiteen units deals with one 
piincqde as it zppl&ts in the fixir energy systems— mechanical, fluid, 
thermal, and electrical— diat make up botfi simple and complex 
techncdogical devices and equipmmt. The units also cover the mathe- 
matics needed to underhand and apply the principles. Most oftoi, the 
units— force, work, rate, resistance, energy, power, and force trans- 
formers—are presented in the first year of instniction. The second 
year of instruction covers momentum, waves and vibrations, energy 
conveners, transducers, radiation, optical systems, and time constants. 
These second-year elements complete the prc^gram. 

5980 Applied Commonkatioiis: Aj^lied communications is designed 
for students planning technical careers. It includes IS modules em- 
I^iasizing that the worlqdace requires a variety of communication 
skills that seldom occur in iscdation. Each module includes a variety 
of reading, writing, speaking, listening, and problem-scdving skills. 
Students will develop and use higher-level thinkit^g and problem - 
solving skills while dealing with the life- and woric-related situations 
presented. 

5985 Applied Mathematics: Applied mathematics is designed for 
students planning technical careers. It includes 25 units emfdiasizing 
the plication of mathematical principles in the context of work- 
related situations, b(Kh in problem-solving exercises and in hands-on 
mathematics activities. 



Example of a Program 
(Sequence of Courses) 

CBEDS Code: 5655 

Ouster Title: Power, Energy, and Ttanspoitation Technology 
Program Title: Automotive Mechanics 

Program DcscriptioB 

The automotive mechanics instructional program prqMUts 
individuals to engage in the servicing and maintenance oi all types of 
automobiles. The program includes instruction in the diagnosis of 
malfunctions in and the repair of engines and drivetrains and of fuel, 
ignition, electrical, cooling, brake, and suspension systems. 
Instruction is also given in the adjustment and repur of individual 
components and systems, such as radiators, transmissions* and 
carburetors. 

Related Occupations 

Automotive technician, tune-up mechanic, air-cmditioning 
mechanic, brake technician, smog technician 

Sample Sequence of Courses 



NinUi Grade 
English 

World Gvilizations 

Mathematics 

Science 

Visual/Performing Arts 

Power, Energy, and Transportation 

Tectmology 
Drafting I 
niysical Education 

Tenth Grade 

English 

Driver Education 
Economics 
Mathematics 
Biology 

Auto Mechanics I 



Eleventh Grade 

English 
Histoiy 

Genend Science 
Auto Mechanics II 
Electronics 



TwelfUi Grade 

English 

Government and Family Life 
Welding or Electronics n 
ROP/C Auto Service 
Mechanics or Power, 
Energy and Transportation 
Technology 



Suggested Community College Courses 
Automotive Electrical Systems 
Automotive Fliel Systems 
Automotive Emissions 
Engine Tune-up 
Automotive Drivelines 
Automotive Brake Service and Repair 
Automotive Suspension Systems 
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Sample District Course Outline 



Automotive Service 

Course DcscriplioB 

The automotive service course is designed for students who are 
high school seniors. The training emphasis is on the diagnosis of 
malfunctions and on the adjustment and component re|4acement or 
repair the following: brakes; ignition, chaiging, and starting 
systems; emission control systems; wheels and tires; coding and 
exl^ust systems; suspension and alignment; and lubrication. 
Prerequisite: Power, Energy, and Transportation Technology. 

Course Goals 

1 . To prepare the student widi the entry-level skills necessary in 
the automotive service industry. 

2. To prepare the student with an understanding of career 
specia^* ^tions in the automotive service iixhistry. 

Total Instmctioiial Hours 
340 hours 

Topical Outline 

1.0 Orientation to ROPIC and the automotive service industry 

1.1 Course outline and objectives 

1.2 Proficiency and grading standards 

1.3 Attendance and other studeitt regulations 

1 .4 Automotive service industry— stnicture and employment 
oppoitunities 

2.0 Industry safety practice 

2.1 Hand tools 

2.2 Equipment 

2.3 Vehicle lifting and movement 

2.4 Fire prevention 

2.5 Haauudous material 

2.6 Protective clothing 

2.7 Student condua 

3 JO Shop organization and management 

3. 1 Gassroom maintenance 

3.2 Lab area maintenance 

3.3 Student lab management 

3.4 Repair orders 

4,0 Automotive components 

4.1 Identification and function of major components 

4.2 Subsystem identificatim 

5.0 Lubrication, preventive maintenance, and scfety inspection 
5 A Customer communication 
52 Check points— vehicle on floor 

5.3 Checkpoints — vehicle on hoist 

5.4 Lubricants 
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55 LAibrication techniques 

5.6 Wlieel beaiufig seivicing and adjustment 

5.7 Filters and oil diange 

5.8 Final checks and vehicle delivery 
6.0 Brake service 

6.1 Basic hydraulics 

6.2 Hydraulic brake systems 

6.3 Automotive brake system types 

6.4 Bndce servicing---disc and drum 

6.5 Brake service equqmoit operation 

6.6 Hydraulic system Needing 

6.7 Parking brake 

6.8 Power brake unit servicing 

6.9 Brake system troubleshooting 
7.0 Wheel balance and tire repair 

7.1 Prindfdes of balance 

7.2 Diagnosis for wheel balance 

7.3 Static balancing 

7.4 Dynamic balancing machines 

7.5 Tilt inspection 

7.6 Dismoimtir^ and mounting tires 

7.7 Tire rqMdrlechniques 

8.0 Front-end alignment and service 

8. 1 Suspension component identification and function 

8.2 Alignment fundamentals 

8.3 Alignment diagnosis 

8.4 Alignment procedures and equipment use 

8^ Suspension component replacement or servicing 
9.0 Automotive engine support systents 

9.1 Automotive engine operating fundamentals 

9.2 Cocding system — inspection and servicing techniques 

9.3 Exhaust system — inspection and servicing techniques 

9.4 Fuel system fundamentals 

9.5 Fuel system component service 
70.0 Automotive electricity 

10.1 Basic electricity 

10.2 Storage battery fundamentals 

10.3 Storage battery— testing and servicing 

10.4 Automotive lighting systems — troubleshooting and 
servicing 

10.5 Charging system component testing — removal and 
replacement 

10.6 Starting system diagnosis) --removal and replacement 

10.7 Ignition system fundamentals 

10.8 Basic ignition system component service 
11.0 Automotive engine tune-up and emission control 

11.1 'Hme-up and emission conirol 

11.2 Emission control — types of systems 



1 1 .3 Ignition, fuel, em^sion system diagnosis and servicing 
techniques 

11.4 lYouUeshooting 

12,0 Employment search techniques 

12. 1 Pitparation of resumes and applications 

12.2 Job search 

12.3 Interview techniques 

12.4 Adjustment to job 

12.5 Employer relations 
13,0 Internship 
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Glossary 



Cluster: A grouping of industrial and techncriogy education prognuna 
by the (X Timcmality of tbeir subject matter. Each p!ogram in the 
cluster has its own homogeneous subject content but is part of a 
larger content concept; for instance, the construction tedinology 
cluster includes such programs as caipentry, diywall installation, 
plumbing, and electricity. 

Course: A sequence of instnictional units that includes a body of 
facts, understandings, processes, skills, values, and qipieciations 
that constitute the substance of a specific aspect of knowlede^, 
activity, or experience. A course is offered for a prescribed lengdi 
of time, such as a quarter, a semester, or a year. When die student 
successfully completes the course, he/she receives a presoibed 
number of units. 

Course Outline (Course cf Study): A course outline is usually a 
topical listing of all subject matter to be included in a course. How- 
ever, fcH* the puiposes of the Curriculum Process Guide in tfiis 
document, the course outline also contains other peitinent informa- 
tion, such as course tide, course description, ooatst goals and ob- 
jectives, and instructional hours ^id grade levels. Used in this 
context, course outline may also be f efiuied to as a courae of study. 

Curriculum: All objectives, oontoit, and teaming activities arranged 
in a sequence for a particular instructional area. Ai » ^mlert y ar- 
rangement of integrated subjects, activities, and specific education 
goals. 

Framework: A basic stnicture. In education, a framewoik is an 
outline of the components that make iq> a broad program of instruc- 
tion. The Industrial and Technology Educadcn Model Cwrriadum 
Standards and Program Framework refers to die broad industrial 
and tedinology education program, which ranges in scope from 
kindergarten through university and is organized widun four 
defined administrative levels. 

Instructional Unit: All of die materials die teacher has assembted to 
teach a lesson. These include a course outline, lesson (dan, and any 
appropriate student instniction sheets, such as assignmem sheets, 
procedure sheets, and media sheets. 

Lesson Plan: A prepared guide for the teacher to use while presenting 
a lesson. The lesson plan includes the documentation needed for 
teacher review and preparation, for legal purposes, and for curricu- 
lum exchange. 

Program: An organized sequence of courses leading to a predeter- 
mined outcome. 

Standard: A lule or basis for comparison. The standards contained in 
the Industrial and Technology Education Model Curriculum Stan- 
dards and Program Framework are the criteria for the curricular 
sequence. 
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Curriculum Framework Resources 



Balancing the Curriculum with Vocational Education: A Strategies 
Handbook. Los Angeles: Los Angeles County Office of Education, 
1987. 

Boben, Donna K. Guidelines for Equity Issues in Technology Educa- 
tion. Reston, Va.: International Technology Education Association, 
1985. 

BufTer, James J., and Michael L. Scott. Special Needs Guide for 
Technology Education. Reston, Va.: International Technology 
Education Association, 1985. 

Caught in the Middle: Educational Reform for Young Adolescents in 
California Public Schools. Sacramento: California State Depart- 
ment of Education, 1987. 

Costa, Arthur L. Developing Minds: A Resource Book for Teaching 
Thinking. Alexandria, Va.: American Association for Curriculum 
Development, 1985. 

English'Language Arts Framework for California Public Schools, 

Kindergarten Through Grade Twelve. Sacramento: California State 

Depaitment of Education, 1987. 
English-Language Arts Model Curriculum Guide, Kindergarten 

Through Grade Eight. Sacramento: California State Department of 

Education, 1987. 

enerol Occupational/ Eny^loyability Skills (Draft). Sacramento: 
Division of Vocational Education, California State Department of 
Education, 1986. 

Handbook for CofJucting a Secondary Program Review. Sacra- 
memo: California State Department of Education, 1985. 

Handbook for Planning an Effective Mathematics Program, Kinder- 
garten Through Grade Twelve. Sacramento: California State 
Department of Education, 1982. 

Handbook for Planning an Effective Writing Program, Kindergarten 
Through Grade Twelve. Sacramento: California State Department 
of Education, 1986. 

History-Social Science Framework for California Public Schools, 
Kindergarten Through Grade Twelve. Sacramento: California State 
Deparunent of Education, 1988. 

Industrial Student Leadership Curriculum (Draft). Sacramento: 
Industrial Education Unit, California State Department of Educa- 
tion, 1977. 

Jackson's Mill Industrial Arts Curriculum Theory. Reston, Va.: 
American Industrial Arts Association, 1981. 

Knaak, WiUiam C, et al. Learning Styles: ^plications in Vocational 
Education. Columbus, Ohio: The Naiional Center for Research in 
Vocational Education, 1983. 

Long, James P., et al. Avenues for Articulation: Coordinating Secon- 
dary and Post Secondary Programs. Colui .bus, Ohio: The Na- 
tional Center for Research in Vocational Education, 1986. 
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Mathenuuics Framework for Caltfornia Pub^ Sch^ls. ^-J^*;*'' 
Through Grade Twelve. Sacramento: Califorraa State Department 
of Education. 1985. 

Mathenuuics Model Curriculum Guide. Kindergarten Through Grade 
Eight. Sacramento: California State Department of Education, 

Model Curriculum Standards, Grades Nine Through Twehfe. Sacra- 
mento: Califorrt' State Departmetu of Education. 1985. 

Opportunities for Vocational Education in the ^J^/^'j;^^^ 
Act cf 1983 (Senau BUI 813): Alternatives that Sat^fy Grattiotion 
Reguirements. Fifteenth Annual Report Sacramento: Vocational 
Education Division. California State Department of Education. 
1983. 

Quality CrUeria for Elementary Schools. Sacramento: California State 
Department of Education, 1988. 

QuaUty Criteria for High Schools. Sacramento: CaUfomia State 
Depaitment of Education, 1989. 

Resources. Strategies, and Directions to Better Serve Duadvantaged 
Students in Career-Vocational Preparation (Draft). Sacramento. 
Career-Vocational Preparation Division, CaUfonaa State Depart- 
ment of Education, 1987. 

Science Framework Addendum for California Public Schools . Kinder- 
garten and Grades One Through Twelve. Sacramento: Califorma 
State Department of Education, 1984. 

Science Framework for California Public S'^'^^;/''!^:f^^!?^ 
Grades One Through Twelve. Sacramento: Califorraa State Depart- 
ment of Education, 1978. 
Science Model Curriculum Guide. Kindergarten Through Grade 
Eight. Sacramento: California State Department of Education, 
1987. 

Standards for Industrial Arts Programs. Reston, Va.: Amencan 
Industrial Arts Association, 1981. 

Technology Education: A Perspective on Implementation. Reston, 
Va.: American IndusUial Arts Association, 1985. 

The Unfirished Agenda: The Role of Vocational Education in the 
High School. Columbus, Ohio: National Center for Research m 
Vocational Education, 1985. 

Wentling, Tim L. Toward Excellence in Secondary Vocational 
Education: Implementing Standards. Columbus, Ohio: Tlic Na- 
tional Center for Research in Vocational Education, 1985. 
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